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PROBLEM CHILDREN 
ARE OUR BUSINESS 


From the troop-carrying Weasel of World War II to the safe re-entry of space travelers Able 
and Baker, meeting the advancing needs of our warriors and wanderers has been an important 
concern of Studebaker-Packard Engineering. 


The nose cone that brought the space monkeys back through the atmosphere, for example, was 
developed and built by S-P’s Cincinnati Testing Laboratories division, which specializes in 
organic, organic-ceramic and organic-metallic coatings. In other areas lie the experience of S-P’s 
Gering Products division in structural plastics, and that of the Gravely Tractor and Clarke Floor 
Machinery divisions in the design and application of both gasoline and electrical, propane and 
battery-driven motors. S-P’s Onan division is a famous makcr of electrical generators and gas or 
Diesel power plants up to 130 KW. The long Special Vehicle record of our Automotive division 
is well-known. Such wide experience may help solve a variety of problems you face today. 


Each or all of Studebaker-Packard’s six divisions can work with you in Research, Development 
or field-ready Production—either on a prime contractor or subcontractor basis. Studebaker’s 
solid financial structure can meet any Project needs, even to establishing specialized new divi- 
sions if required. Inquiries should be directed to the Studebaker-Packard office, 1725 K Street 
N.W,, Washington, D.C. Tel. FE 3-9188. 


Whatever your project, problem or payload, 
Studebaker-Packard offers proven R & D capabilities 


AUTOMOTIVE DIVISION ¢ CINCINNATI TESTING LABORATORIES DIVISION ¢ CLARKE FLOOR MACHINERY 
DIVISION e GERING PLASTICS DIVISION ¢ GRAVELY TRACTOR DIVISION ¢ ONAN DIVISION 


Space Monkey ‘‘Baker,’’ passenger, with model rocket (Official U.S. Army photo) 
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FEEDBACK DATA 


Army R&D Issue 


Sirs: 


Thank you for the 750 copies of the 
October 1960 issue of DATA featuring 
Army Research and Development which 
you gave to this office. I felt guilty 
making such a heavy request for copies 
on you, but I feel you’ve told our story 
better than anyone else to date and I 
wanted to get this information out to 
our people. These issues are now being 
distributed to personnel engaged in the 
execution of the Army R&D Program. 


We sincerely appreciated the excellent 
articles in the DATA Feature Section 
concerning the Army R&D Program and 
the activities of my office. With best 
wishes. 

Arthur G. Trudeau 

Lieutenant General, GS 

Chief of Research and 
Development 

Hq., Department of the Army 

Washington 25, D. C. 


DATAGRAF Char*-of-the-Month 
SIRS: 

We recently subscribed to your DATA 
magazine and find that it is extremely 
helpful to us. We find that your organi- 
zation charts which appear each month 
for various government activities are 
especially useful. 

Norman Slater, V. P. 
Benrus Watch Company, Inc. 
Waterbury, Connecticut 


Defense Marketing Forum 
Sirs: 

Pat Thomas’ Defense Marketing Forum 
article on “Using the Marketing Con- 
cept to Improve Proposal Effort,” pub- 
lished in the November issue has been 
well conceived and presented. I am 
desirous of obtaining a reprint of the 
article “Building Realism into Sales Fore- 
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casting,” published in the August issue 
of DATA. Thanks for promptly fulfill- 
ing my subscription to DATA magazine. 
Donald R. Herzog 
Sr. Military Mkts. Analyst 
Texas Instruments, Inc. 
Dallas, Texas 


General Letters 
SIRS: 

Kindly enter eight (8) one-year sub- 
scriptions to DATA for the following 
and send the bill to my attention: R. J. 
Condon, VP Marketing; R. H. Whemp- 
ner, Regional Mgr., L. A.; A. B. Dallas, 
Regional Mgr., D. C.; L. F. Westra, Re- 
gional Mgr., N. Y.; M. K. Henry, Re- 
gional Mgr., Denver; J. G. Fitzpatrick, 
Regional Mgr., Dayton; R. G. Hoch, 
Regional Mgr., San Diego; F. R. Wright, 
Regional Megr., Seattle. 

Fred W. Cary 
Administrative Assistant 
Military Products Group 
Minneapolis-Honeywell 
Regulator Co. 
Minneapolis, Minn. 


SIRS: 
Please enter ten (10) one-year sub- 

scriptions to DATA magazine for our 
client: Commander, U. S. Naval Ord- 
nance Test Station, Attn: Technical 
Library Code 753, China Lake, Calif. 

National Publications Co. 

4055 Wilshire Blvd. 

Los Angeles 5, Calif. 
SIRS: 

Apparently some place between the 
Bendix Products Division mail room and 
my desk the October issue of DATA 
has gone astray. Will you please for- 
ward an additional copy? The informa- 
tion available in your publication is ex- 
tremely useful and I am anxious to keep 
my file complete. 

L. R. Lampman 

Asst. to Gen. Mgr.—Aircraft 
The Bendix Corporation 

South Bend 20, Indiana 


Sirs: 

This office of Ramo-Wooldridge has 
three subscriptions to DATA magazine, 
One of the subscribers has lost his July 
1960 ASW issue. If available, please let 
us have an additional copy of this issue, 

Dorothy K. Goss, Supervisor 

Technical Information Services 

Ramo-Wooldridge 

Canoga Park, California 
Sirs: 

We would like to enter two (2) more 
subscriptions, our 4th and Sth, to DATA 
to begin as soon as possible. Also, we 
would like to receive, if available, two 
(2) copies of each of all back issues of 
DATA for the years 1958, 1959, and 
1960 up to the beginning of our new 
subscriptions. 

Lubin Thoren Kress 
Acquisitions Librarian 
United Aircraft Corporation 
East Hartford 8, Connecticut 


Ed.—We are out of all back issues with 
exceptions of Army R&D, Signal 
Corps and ASW. 


Other Services 
Sirs: 

We are subscribers to your DATA 
magazine but we would also be inter- 
ested in knowing what you could do for 
us in the field of specialized research in 
addition to your published services. 

H. E. Blank, V. P. 
Dunlap and Associates, Inc. 
Stamford, Connecticut 


Ed.—At this time we compile specialized 
lists, prepare specific corporate 0 
government activity organizational 
staff directory charts on requeés, 
interview key government or it 
dustrial personnel for biographical 
studies, probe ‘individual project @ 
activity budgetary information, am 
perform other such related servicés. 
Charges are estimated for each ja 

in advance. 
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GETTING 


NE OF THE problems in planning 

for the ability of this nation to 
fight its way through—rather than 
simply into—a shooting war is the nat- 
ural desire to lean heavily upon ap- 
plication of the so-called “exotic” or 
pushbutton weapons. As such, the 
country has declared with a great deal 
of gusto and enthusiasm that the in- 
tercontinental ballistic missile is now 
an operational weapon in the United 
States military arsenal. 

This declaration has about as much 
sense to it as the Army claim that it 
had perfected travel to the moon sim- 
ply because a tiny gold-plated package 
managed to zip past that forsaken 
world at a distance of 37,300 miles, 
and disappear into the loneliness of 
solar orbit. 


The “Operational ICBM” 

The “operational ICBM” is a fact 
only in statement. To be sure, there 
are twelve Atlas rnissiles at this writ- 
ing standing on their launch pads— 
naked, exposed, and questionable at 
this stage of the game in reliability. 
No one wants to talk about the con- 
stant holds and failures to fire of the 
“combat ready” ICBM missiles in spe- 
cial tests, or the high-ranking USAF 
general who spent a lot of fruitless 
time waiting to experience the culmi- 
nation of a “combat-ready ICBM” fir- 
ing that just never fired. 

Now, this picture of ICBM avail- 
ability, readiness and reliability will 
continue to change for the good as the 
months slowly tick off the calendar. 
But what I’d like to emphasize again 
is the acceptance on the part of many 
people that we are now a ballistic- 
missile power. Nothing could be fur- 
ther from reality at this moment. 


Where Is Our Force-in-Being? 
Being a power in a certain weapon 
presupposes—or it should, anyway— 
that you have a force-in-being, cocked, 
and ready to fire with some proven, 
hard reliability. It means you've 
got a lot of hardware, so much so 


that this hardware is (1) available in 
sufficient quantities as almost to be 
surplus, (2) sufficiently dispersed, and 
protected, as to assure its safety from 
enemy attack, (3) amply compensated 
for in the expected failures, blowups, 
and errant flights. And so on. 

In this respect a dozen Atlas mis- 
siles are a hell of a hoop and a holler 
from ICBM capability. That’s like 
saying that two dozen B-29 bombers 
in 1943 gave us true heavy bomber 
capability. Despite the accelerated 
tests and the production and all the 
turmoil about labor difficulties and 
schedule slippage in building ballistic 
missile sites, our ICBM capability is 
still some time in the future. 

And when it does come about (and 
this includes the Polaris as well) there 
is still that nagging question as to 
effective accuracy on target. Not 
simply being able to hit the target, 
but how effective the final payload 
will be in terms of denying the enemy 
what he needs to sustain a shooting 
war. 

Paradox in Capabilities 

There’s a paradox existing today in 
respect to stated capabilities and 
needs. On the one hand, we are told 
that another war with nuclear and 
thermonuclear weapons will be al- 
most an overnight affair, that all 
blistering, ungodly hell will erupt: And 
it will be over “just like that,” a long 
snap of the fingers. This is what the 
scientists say and the brass echo this 
cry ... or most of the brass; not all. 

If this were true, if initial strike 
capability were to decide the outcome, 
then the ICBM is the biggest boon- 
doggle ever created. Because what 
are you going to use it for? 

To take out entire cities? Why? 
Will this effect the enemy’s ability to 
sustain his shooting war? 

To destroy factories? Again, why? 
Does anyone think that if we go to 
war—that fast, overnight, snap-of-the- 
fingers war they're all talking about— 
we'll have to hit Russian factories? 
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They'll be fighting with what they 
have, not with what they hope to 
have from an uninterrupted produc- 
tion line! 

If it is initial strike capability that 
means everything in another war, then 
somebody has been handing the 
American public the biggest line of 
spoon-fed pap since the Japanese of- 
fered their co-prosperity argument to 
the nations of Asia, and then played 
with their children on the ends of 
bayonets. Because on the basis of 
that argument, we’ve simply thrown 
in the towel. 


Actual Value of the ICBM 

First, its our stated national policy 
not to fire first, not to plunge into a 
so-called preventive war. Which 
means to knock out the other guy’s 
brains before he can unleash all his 
own power. If the ICBM is the 
answer to this, then an all-out assault 
with their rockets by the Russians 
means that the war is lost just as soon 
as the Reds have enough warheads 
slung into centrifugal arcs toward our 
cities, airfields, factories, ports, and 
the like. 

The war is lost because, if the 
missile can do everything that is 
claimed for it, what reason do we 
have to send out our own missles— 
except for sheer vengeance? Is this 
our stated national policy? Do we 
accept the fact that it will be a snap- 
of-the-fingers war? 

Or are all those earnest, sincere 
scientists who have donned the robes 
of the prophets of doom completely 
off-base? 

I think they are. No contest to 
their statements on the effectiveness 
of the bombs. This writer has walked 
through Hiroshima and Nagasaki; I 
spent four years living with the pos- 
sible effects of bombs when I served 
as Atomic Warfare Specialist to the 
State of New York. I taught the 
ABC’s as an instructor with the Fifth 
Air Force in Japan. 


WWIII Would Not Be Over 
Quickly 
Oh no—I don’t question the effec- 
tiveness of these weapons at all. But 
I simply don’t believe, and neither 
does anyone else who has lived inside 
this sphere for a while, that the war 
is going to be over “just like that.” 
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Unless man has overnight changed 
radically from the creature he has 
been for a long time, the next war is 
going to be just as stinking, dirty, 
miserable, prolonged, and disgusting 
as many of the others we have oc- 
casion to read about in our history 
books—or simply to remember not 
sO many years back. It may, and 
likely it will, kill a great many more 
people than were killed in the last big 
international argument. 

But it won’t be wrapped up over- 
night. And the ballistic missile is 
going to be just as limited in its 
capabilities and effectiveness as the 
rifle, the machine gun, the heavy 
bomber, or the atomic warhead. 


On that basis, then, being able to 
have a strike capability to hit those 





factories and cities and airfields and 
ports is terribly vital. But wait a 
moment—we’re now talking about a 
war that’s going to last for some time. 
Weeks, months, perhaps years. 

Under this kind of situation, mis- 
siles are going to be depleted rather 
quickly. And if the factories can be 
hit, and hit hard, the stockpile (which 
makes many missile engineers laugh 
loud, long and hoarsely) of missiles 
will be rapidly expended, and that is 
it. For the missiles, anyway. 


Re-Strike Capability 

Assuming that initial strike capa- 
bility remains fairly well matched on 
the part of both combatants, what 
then becomes the deciding factor to 
determine who remains on top of the 
slag heap and whatever survives the 
contest? Ability to absorb punish- 
ment is of course important, but there 
is an even greater factor—the single 
most important item in the entire 
spectrum of another shooting war on 
an all-out scale. 

And that is re-strike capability. 

The ability to get up off the floor, 
and hit back—again and again and 
again and again. 

To go after every possible target. 
Not merely the fixed installations, but 
the targets in the field, the targets that 
must be hit repeatedly in a dozen 
different ways in order to achieve final 
destruction. You need a means of 
strike that isn’t bound, that is flexible, 
that has decision capability. And 
you're just not going to do that with 
the missile. 

Especially—if logic still remains 
applicable—there won’t be that many 
of the big missiles around. 

Now let’s get back to this re-strike 
capability. The only way you can do 
this is to have a weapons carrier that 
goes out, does its job, comes home, 
and goes out again—and as many 
times as is possible. You have this 
carrier in sufficient quantity and 
shape so that it is flexible, it can to 
some extent defend itself, and it con- 
tinues your ability to stay in the 
shooting business. 


Manned Airplane Will Be Needed 

Its the old story again—the manned 
airplane. It doesn’t matter if this is 
a single-seat airplane, or if it comes 
off a carrier deck, or if it weighs from 
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a hundred to three-hundred tons. 
Primarily, it’s a weapon that has ex- 
treme range, that carries a miulti- 
plicity of devastating weapons as part 
of its system, and that can be reused, 
over and over. 

Obviously we come back to the 
common denominator of our contem- 
porary history—the Strategic Air 
Command, the supporting elements of 


‘Tactical Air Command, the Navy, and 


so forth. But let this shooting match 
last long enough, and it will be the 
heavy bomber—fast, far-ranging, and 
with that indispensable flexibility of 
mission, purpose, and re-strike—on 
which everything will depend. 

Here’s another area in which we’ve 
seen a great deal of conversation. Air- 
planes kept on the alert, others ready 
to go within minutes’ notice (proven, 
factual readiness). Some even kept 
in the air. 


But all this is initial strike capa- 
bility. What happens when that big 
blow is struck on either side? When 
the military fields have been swept 
clean by the steel-force wall of the 
shock wave? What do we do then? 


Extra Airports Needed 
One of the most crucial jobs being 
done in this country today is an ef- 
fort pushed quietly but with astonish- 
ing brilliance by a soft-spoken, young 
major general who holds his head- 
quarters up at Selfridge Air Force 
Base in Michigan. He is Major Gen- 
eral Harold Maddux, and it might be 
about time that not only the rest of 
the military—but industry as well— 
take a long, hard look at just what 
Maddux is doing. 


In a nutshell—he is trying to give 
the United States the means to get 
up off the floor. He has a plan. It 
is, in this writer’s opinion, one of the 
simplest and most effective plans de- 
vised to meet a critical national prob- 
lem. Its terribly practical. 


It won’t cost billions of dollars. It 
doesn’t require years of crushingly 
expensive research. It doesn’t call 
for technological breakthroughs. It 
doesn’t have to be placed in hardened 
sites, or attended by thousands of 
skilled technicians kept at hair-trigger 
readiness. 


It also does something else that 


we've needed so desperately for so 
long. It puts the survival of the 
country right back in the hands of its 
citizens. I like that; its a common 
denominator. It has substance, mean- 
ing, sense. 


Maddux hasn’t accepted the pre- 
mise that makes such powerful ora- 
tory that a war will be over in a few 
hours. It is his feeling that it may 
be long, and dirty, and stubborn. 
His problem is clear: 

How to keep America in an effec- 
tive, meaningful, shooting war after 
perhaps every SAC base in the coun- 
try is smashed. 


The Maddux Reserve Airport 

Plan 

His plan—and let me state right 
here and now that his plan still lacks 
the full sanction of the budget, that 
it is not yet a plan transferred to con- 


tinuing effective reality, that it needs 
desperately to be supported—his plan 
is to have on instant readiness Air 
Force Reserve “recovery teams” on 
tap in the event of that war. Their 
job—to take over every large undam- 
aged civil airport in the country. To 
move—fast, without waiting for or- 
ders, without entanglement in any red 
tape, without dependence upon any- 
thing but a previously set plan—into 
these fields with everything from air 
police, mechanics, ordnancemen, sur- 
geons, cooks, and so forth. 

To give the surviving, returning 
SAC crews a place to land. A place 
where their bombers will be guarded, 
refueled, checked and serviced, re- 
loaded with weapons, made ready for 
almost immediate takeoff again. The 
men will be checked, afforded a place 
for rest, given the means to go out 
once again, as quickly as is possible. 

Maddux plans that the Air Force 
Reserve teams—by the very nature of 
their dispersal—assure survivability. 
These teams become WW III fire bri- 
gades. On any sign of war, without 
waiting for orders, they rush with 
equipment (some is already stockpiled 
at certain civil fields) to pre-assigned 
fields, ready to meet the bombers. 
When the great raiders return, they 
return to fields that are operational, 
able to meet their needs, able to get 
them back into the air. It doesn’t 
matter if all but emergency com- 


munications with the bombers are de- 
stroyed—there will be more than suf- 
ficient runway space left for them. 


The key to all this? The individual 
American. Certainly, the cadre of the 
force must be trained and equipped 
and able to function as a cohesive 
force in the emergency. But they 
need support—local disaster teams, 
policemen, firemen, power and utility 
company personnel, wives, families, 
neighbors. 

This is, pure and simple, a military 
offensive capability. You can knock 
out major communications centers, 
but you can’t knock out the hams in 
the country, and their equipment can 
be modified to work the big bombers. 
A truck can be a mobile control 
tower. Anything will do in a land 
as aviation-minded as the United 
States. 


And this just doesn’t apply to the 
big bombers. It works just as effec- 
tively for the transports and tactical 
fighters and medium bombers and all 
the rest. It all adds up to a national 
capability to sustain an offensive— 
and defensive—airpower. 


Industry Should Look Into 
Maddux’s Plan 

I hope—I sincerely hope—that in- 
dustry will take a close, long, hard 
look at what Maddux and his people 
are trying to do. I believe that the 
general has come up with one of the 
most vital and powerful forces to add 
to the military strength of the nation. 


I believe also that industry can con- 
tribute enormously to this effort. 


General Maddux, now testing his 
special “fire brigade” units in a thir- 
teen-state area, still has to establish 
the acceptance of his plan. A lot of 
people want to be satisfied—the Air 
Force, the Department of Defense, 
and likely the Budget Bureau as well. 

They may not buy it. After all, it 
doesn’t cost 18 billion dollars, and it 
doesn’t call for a giant crash program, 
or political intrigue, or massive con- 
tract awards. 

It’s just a means of keeping this 
country alive—and strong, no matter 
what. 

I think that it deserves your atten- 
tion. Look into it. s 


— MARTIN CAIDIN 
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Peter Hackes, NBC 
$ 
Recon Problems 


You have to find your targets these 
days . . . and it isn’t easy. 

Time was when an army field com- 
mander climbed the nearest tree, stared 
out over the cornfields in front of him 
and hollered instructions to his men as 
they fired their trusty Continental blun- 
derbusses. Later, particularly during the 
Civil War, they sent men up in balloons 
to scout the enemy’s lines, a risky busi- 
ness to say the least for the man swing- 
ing in that wicker basket. Still later, in 
the beginning stages of modern warfare, 
came the scout plane which hopped over 
the front lines to see what the enemy 
was up to. Even this refined system of 
reconnaissance was a tenuous business— 
especially as ground fire became more 
accurate. 






By the end of World War II we had 
developed the system of sending an un- 
manned plane on dangerous surveillance 
missions. This type of recon was used 
in the Korean War—along with manned 
planes. And we also saw the beginnings 
of radar-scanning, from ground stations. 
But the pace of modern warfare soon 
overtook even this method. We needed 
more accurate information, as rockets 
and super-high-performance aircraft 
came along. We needed it faster, and as 
the range of our missiles increased, we 
needed the information from far deeper 
inside the enemy’s territory. 

But the age of missiles suggested its 
own reconnaissance system—a_surveil- 
lance missile-drone for recon missions. As 
of now, both the Army and Air Force 
are adopting surveillance missiles, not 
only for target location and information 
on troop and missiles launching concen- 
trations, but for weather reports, to spot 
nuclear detonations, and even for use as 
decoys to fool the enemy and draw off 
his anti-missile fire. 

But the problems are great. The 
enemy has many ways (as do we) of 
hiding his targets—both physically and 
with electronic ‘“misleaders.” High-pre- 
cision data must be available to the 
commander of a nuclear army for ex- 
ample, and on an hourly basis. It must 
be analyzed almost instantly to be of 
any use in high-speed warfare. 

Survivability is a prime problem, of 
course, what with enemy anti-missile cap- 





abilities assumed to be at least as great 
as ours. So some of the experts have 
decided the only way to get back in- 
formation from a surveillance missile is 
to send it at low roof-top altitudes, and 
depend on surprise. This method has 
its drawbacks, of course. Surprise can 
be used only once from any direction— 
after that it ceases to be surprise. And 
the relatively slow recon missiles, be- 
cause the information they gather guides 
the big missiles, have now become the 
most important targets of enemy fire. 

Thus, some army thinking now is turn- 
ing to a high-speed, high-altitude drone, 
equipped much as the U-2 plane was, 
not only with radar but with infra-red 
sensors. Eventually the experts hope to 
come up with such a gadget equipped 
with a mechanism which not only sends 
back data from which a picture can be 
made, but will actually transmit a fully- 
defined picture, in flight. 

But as the gadets get more complex 
and time gets shorter in which decisions 
must be made, even a detailed picture 
may one day have to be interpreted by 
an electronic brain. As one expert puts 
it, “We may soon have the problem of 
having developed a 1965 or 1970 type 
machine which sends back highly inttri- 
cate data too fast to be interpreted by 
man’s pre-historic eyeballs!” 

—PETER HAckKEs 


Mr. Hackes’ spacc-age comments are heard 
regularly on the NBC Radio series “Emphasis.” 





INTERPRETATION 


Harold Helfer 


Navy Needs Men 


The Navy is manning its fleet at 99% 
of its authorized peacetime complement 
level. 

That sounds quite wonderful. 

Actually, though, the Navy is in a 
helluva mess. 

There are, truth to tell, two figures the 
Navy can quote at you when it comes to 
its ship-manning level. One is the 99% 


one. The other is 84%. 

The 99% reflects the actual ship billets 
filled. The 84% is the experienced com- 
plement of a ship. 

Now the peacetime complement of a 
ship is a very fine line, tautly drawn. 
There is virtually no slack at all. And 
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when a ship is just a few men off this 
“minimum” figure it feels this. And if a 
certain portion of the men a ship has is 
green and untrained, then this further 
impedes the operation. 

But even the 84% experienced figure 
that the Navy gives is misleading. It’s 
based on hte number of non-commis- 
sioned personnel aboard a ship, the petty 
Officers. 

Time was when, it went without say- 
ing, that a petty officer was an experi- 
enced hand. This is no longer neces- 
sarily true though. A man can step into 
the petty officer rank with only two years 
of Navy under his belt and much, if not 
most, of this may have been shore duty. 

Aggravating the whole thing even fur- 
ther is that the commissioned officer 
structure is in about the same shape. 
Young officers are being put into im- 
portant ships slots while still very damp 
behind the ears indeed. It is by no 
means an altogether uncommon situation 
to find the Ensign or young Lieutenant 
who is the ship’s engineering officer 
knowing next to nothing about ship engi- 
neering and having to rely almost com- 
pletely on some of the men under him 
to do the job and handle whatever prob- 
lems may arise. 

What compounds difficulties still fur- 
ther is the fact that most of the ships 
in the Navy are pretty much over the 
hill, oldtimers of World War II who 


need a maximum amount of attention 
for their creaky old bones to percolate 
as they should. 


Now all of this would be pretty much 
academic if we lived under perpetual 
peacetime conditions. But the worrisome 
fact is just how up to snuff would our 
Navy be, how good an account could our 
fleet give, should trouble suddenly break 
quick and fast, as trouble generally does? 
And, of course, this is the reason we have 
a Navy, to handle trouble, and not just 
to give us some statistics on paper. 


There is a marked feeling, and this 
comes from within the Navy itself, that 
the Navy is considerably off the beam, 
that a good portion of its paper strength 
is just that. Just how sharpe and combat 
ready the fleet is is a moot question. 

At the moment, only 22.3% of the 
men are shipping over after their first 
Navy term. Second, and other reenlist- 
ments are no problem .. . /t’s getting a 
man to remain in the service after his 
first enlistment period that’s the big 
hump. 

You can look for the Navy to ask for 
more men, perhaps as many as 10,000 or 
more. Ostensibly, this will be to shore 
up its Polaris sub program, with its 
doubie-crew shift, but actually it is the 
whole aspect of its fleet manpower situa 
tion that is worrying the Navy. 

—HAROLD HELFER 
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What Does DOD Want from Industry in 1961? 


Interviews 

with leading 
Defense Department 
"Working-Level” 


Executives 
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John Garrett, 
OSD DDR&E 
Metallurgy Specialist 
What we are concerned with in 
metals primarily these days are light- 
ness, strength and weldability. It goes 
without saying that the lighter the casing 
for the payloads we get off, the more 
payload we can carry, the more thrust- 
able it becomes in making it space- 
bound. Metallurgical strength is impor- 
tant as never before because of the stress 
to which our missiles and projectiles are 
subjected in this super speed age. Weld- 
ability is almost a must now too because 
welded metal can better withstand in- 
tense pressure, also, because it requires 
no overlapping, as with rivets, the rivets 

themselves also adding to the weight. 


So we have our problems. Even with 
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tried and true steel. Because at the high 
temperatures to which all metals must 
stand up to in rocketry, steel tends to 
become brittle and there are welding 
difficulties too. We aren’t having much 
luck in trying to weld thick sections of 
steel for submarine hulls. 

Beryllium and titanium might help 
supply the answer. But up until now 
beryllium has been costly, and our con- 
struction men have been just a little 
leery of how well titanium measures up 
in the fabrication end of things. 

The new metal, vanadium, shows some 
promise but it is too early to say yet 
just how well it will do. 

There is a feeling though that while 
further experimentation, as with van- 
adium, to create new alloys, is no doubt 
in order, that it is in the processing of 
our established metals that the best 
chance probably lies for giving us the 
toughness, ductability and temperature- 
withstanding material we are after. 

One more thing that must be remem- 
bered is cost. There are instances when 


we are using steel rather than aluminum 
and titanium, for instance, because of 
the expense. Cost may not be the domi- 
nant factor always, but it is ever-present, 
and is a fact of life that has to be taken 
into consideration. 





Willie Moore, 
OSD R&E 
Communication Specialist 


We spend millions of dollars to get 
a satellite into space and then, bingo, 
a few hours later it is gone. Oh, it may 
still be whirling around the earth but 
we have lost communication with it, we 
no longer get its signals, it is dead... 
and, in a sense, a real sense, we have 
lost the whole satellite. 

That is the crying need in communi- 
cations today, to provide a more rugged 
and lasting kind of communication set- 
up. Our conquest of space very much 
depends on this. 

There has been much going on in 
the field of communications. We’ve de- 
veloped transistor and circuit minituri- 
zation and molecular electronics to the 
point where an object a half inch long 
can provide voltage power. 

But we ‘fare far from reaching our 
objective. Such things as the high fre- 
quency fade-outs and black-outs, caused 
by sun spots and other cosmic phe- 
nomena, have to be overcome, especially 
if our space efforts are to have a fair 
chance for success. We need to pack 
much more of a communication punch 
into our present wave-length bands and 
channels. 

To intensify our communication poten- 
tial all sorts of experiments and en- 
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deavors are needed. Efforts are now not 
only underway to utilize the ionesphere, 
but even the under strata of the earth. 
Recently, a communication set-up was 
established between two salt mines miles 
apart by taking advantage of the sound- 
carrying capability of a strata of salt. 
Our immediate objective is to insure 
that any satellite can be kept in our 
communication orbit for from a two-to- 
ten year period. To bring this about may 
mean a totally new concept in com- 
munication modes. It is a matter in 


which imagination should be given the 
utmost priority. 





Melvin Bell, 
OSD R&E 
Transportation Specialist 


What we are after in particular in 
military transportation vehicles is lighter 
weight. This for two reasons. Lighter 
weight means less fuel consumption . . . 
and more transportability. It means a 
great deal to us these days to know 
that a vehicle is light enough to be 
carried by plane. 

For that reason, we are also interested 
in more compactness. The smaller and 
the lighter a vehicle the better we like 
it. But of course these vehicles have to 
do the intended job, whether it’s carry- 
ing military personnel or parahpanlia. 
Therefore, the designing of these ve- 
hicles, to take utmost advantage of 
lighter weight material, is of utmost im- 
portance. 

The key word in the end is mobility. 
And, where military vehicles are con- 
cerned, this means off the road too. 
Our commitments now have us from 
the frozen tundra of the polar regions 
to the steaming jungles of the tropics. 
Traction, then, is always a problem with 
us. We’d be interested in improved snow 
tires as well as better tractor-type ve- 
hicles. The ultimate for us would be a 
vehicle that would be a light, compact, 
sturdy affair that would have superb 
traction capability. 





Frank Huddle, 
OSD DDR&E 
Efficiency Expert 

What we need most of all are—good 
ideas. For every dollar of research 


money, there are five people with pro- 
posals. But only a fraction of these pro- 
posals are truly exciting or top-flight. 
It should be said right away that, 
if the dollar is the only incentive, worth- 
while ideas are not likely to be forth- 
coming. You don’t put a dollar in a slot 









and come up with ideas. It requires zest, 
dedication and imagination. 

Some people are too inhibited, too 
self-disciplined, to accept truly new ideas, 
They’re too hide-bound to get out of 
the accepted rut of thinking and concepts, 
Then there are people who have a seem- 
ingly boundless flow of ideas . . . but 
lack the faculty of self-criticism. They 
find it difficult to separate the yeasty 
promising ideas from the chaff. 

The great new ideas are going to come 
from somewhere in between these two 
groups. They will be from those who are 
willing to push their way to broad new 
scientific horizons but who are tough- 
minded enough to detour from the paths 
that are realy unworthy and not worth 
fooling with. 


-_ 
att 





William Sheehan, 
OSD DDR&E 
Propellant Specialist 


We've just about squeezed everything 
we can, energy-wise, out of our present 
repertoire of chemicals. It is possible 
that more refinements, with our present 
set-up of cherflicals and engine improve- 
ments, may increase the performance 
quality of our rockets and missiles by 
3 or 4 or 5%. But what we need, if 
we're going to make any significant prog- 
ress in rocketry, is creation of new chem- 
icals . . . a whole new species of them. 
This is where the big breakthrough in 
propulsion is going to come. 

We've got to turn from the neat, es- 
tablished chemical patterns of today into 
the hybrid and the bizarre. We've got 
to compound and to mix and to exper 
ment until we come up with chemical 
solutions that are startling new, so much 
so that they truly offer us brand new 
hope for more potent energy. We are 
going to have to break our dependency 
on such matters as carbon, oxygen, nitro- 
gen for our fuel and energy sources 
and go over to such fields as_florine, 
lithium, boron. We may have a long 
row to hoe, but it is in the untried 
and perhaps revolutionary concepts of 
chemistry where, undoubtedly, lies locked 
the secret of the new power and energy 
that we need. 





woe 


Donald B. Brooks, 
OSD DDR& 

Fue! & Lubricants Specialis! 

We are not after exotic and peculiar 
type fuels for our overall down-to-earth 
purposes. We are satisfied that petroleum 
is the best there is. It suits our need 
admirably when it comes to the mail 
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stream of our needs. Furthermore, the 
indications are, despite some popular 
Cassandra wailings, that we have all the 
petroleum we need, a proven resource 
supply in this country of 14 years and 
this figure has been constant now for 
years, as more and more oil wells are 
produced. 

Nevertheless, we do have a problem. 
It is a new one and has to do with the 
super speeds attained in this space-jet age. 
The gasoline and lubricants do a de- 
cidedly effective job until they begin 
to encounter the super heats engendered 
by these super speeds. 

Then things begin to happen. The gas- 
oline commences to turn a bit gummy, 
clogging pipes and intakes. The lubri- 
cants show signs of erratic behavior too, 
disintegrating and thinning out. 

Our feeling is that the answer to over- 
coming these adverse factors is by spe- 
cial treatment of the petroleum. And 
there has been some improvement. But 
as we keep pushing our speed barriers 
further and further out, then the prob- 
lem of the behavior of our gasoline and 
oils not only remains but may become 
intensified. It is in this area, making our 
petroleum respond properly to the super 
speeds of this age, that a major effort 
should be made by all concerned. 
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Edwin Sweetser, 
OSD R&E 
Missile Specialist 

We have reached the point in missile 
development where we can afford the 
luxury of thinking more about reliability. 
In fact, that has become our No. 1 ob- 
jective now. 

In the beginning, we had to learn the 
actual business of how you went about 
making a missile, one that actually 
worked. That absorbed all our time. 
Then came the question of range and 
destructability power. Well, we’ve pretty 
much got these two things coming along 
our way. We can send our missiles far 
and wide and their warheads now are 
potent enough to create great havoc. 

But what we’re trying to improve pri- 
marily at this juncture is the depend- 
ability of these missiles, to make sure 
they go where we want them to go. Of 
course, expensive as missiles are we 
must constantly be conscious of the cost 
involved too. But reliability is our key 
here also. If we can be surer of our 
missiles then we’d need less of them. 
Achieving reliability also would mean 
we could be less concerned about the 
warhead potency of the missiles. For, 
if we knew we could depend on a missile 
teaching its precise objective, then, if 
super great destruction was desired, two 
missiles could be sent to do the job. 
It wouldn’t be so imperative to seek 


still greater and greater destructability 
and punch in one single wallop. 

For some time it has been felt that 
reliability lay in the direction of solid 
propellants. To make liquid propellants 
work, more gadgetry needs to be built 
into the missile and therefore more 
chance for something to go wrong some- 
where. But we have come to find that 
solid propellants are no panacea either. 
It tends to limit size, also it is much 
more sensitive to environmental factors, 
more of a sissy where its surroundings 
are concerned. The pendelum has be- 
gun to swing back and there is a grow- 
ing feeling that in liquid, not in solid 
propellants, may lay the best bet for the 
missile masterpieces we are after. In 
any event, what we know is that the 
missing chink now to produce such mis- 
siles is the element of reliability. 
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Dr. J. M. Ide, 

ARPA 
Naval Weapons Systems Specialist 


We feel we are making considerable 
progress in sonar equipment for ships, 
both surface and undersea craft. We 
think we’re going to be in pretty good 
shape there. 

Our big problem is being able to de- 
tect enemy subs from the air. Planes, 
because of their great range of swift- 
ness, offer us a wonderful chance to keep 
on top of the enemy plane situation... . 
if we can take advantage of this oppor- 
tunity. 

We feel that we are making some im- 
provement in the magnetic airborne de- 
tection field, but there is no doubt that 
there is still a long way to go here. 
We are looking for equipment offering 
more sensitivity, more maneuverability 
and that is more rugged than what we 
have now. 


Another anti-submarine field which 
seems to offer promise involves the use 
of infra-red. We know that when travel- 
ing under sea that subs leave some sort 
of “wake.” There are indications that 
infra-red devices may be able to “pick 
this up.” But there is still a great deal 
more scientific knowledge that is needed 

. such fundamental information as 
the nature of things in the area where 
the sea and the air come together, the 
wave structure there, the temperature, 
etc. We feel all this is worth consider- 
able examination, that infra-red could 
very well lead to a method for tracking 
the movements of underwater craft. 

We also are very much interested in 
the use of hydrofoil ships as a way of 
seeking out enemy subs. These ships can 
go fast, can cover a lot of territory, are 
small and relatively inexpensive. 

But hydrofoil craft still remain pretty 
much an unknown quality; from the 


military standpoint, there are still things 
that have to be worked out. We have to 
know how well it can take rough seas 
and that its gear and weapon capability 
make it worthwhile. 

While we consider the anti-submarine 
program our No. 1 concern at the mo- 
ment, we also are concerned with pro- 
tecting our fleet from air attack too. 
What seems to offer us the best bet here 
is an improved radar set-up for detect- 
ing enemy planes and missiles coming 
toward it and then a computer built-in 
electronic firing system that will send 
out lethal missiles and projectiles at this 
oncoming barrage. 
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James M. Bridges, 

OSD R&E 
Electronics Specialist 

It would be hard to imagine anything 
more important than the advancement of 
the tecnology of electronics across the 
board, every phase and aspect of it. The 
future of the nation’s defense depends 
on it. 

Electronics is not only an important 
part of any weapon system, it is the 
controlling factor. 

We must find brand new electronic ap- 
proaches and concepts, for weapons and 
paraphanlia we don’t know yet we want 
to build but almost certainly some day 
will be building. 

Specifically, we need to extend our 
usable frequency spectrum, we must in- 
crease the usability of our micro waves. 

We must increase and intensify sub- 
stantially the amount of electronic 
power. 

We must advance more rapidly the art 
of solid state electronics. 


We must be able to build a complex, 
sophisticated computer that can be put 
into a satellite and give us the informa- 
tion from space that we need. To do 
this, we must build a computer of small 
proportions but with such built-in power 
that we can keep in touch with it. 

We must be able to build computers 
so complex that they can design for us 
other computers that we need. 


We must build computers with such 
vivid electronic brains that it can learn 
as well as remember. I am not saying 
that a machine will ever replace the 
judgment faculty of a man but we need 
these machines to cut down our reaction 
time so that we can make the proper 
decisions in a hurry. And a matter of 
minutes or even seconds can be the dif- 
ference between survival and disaster. 

We must not neglect the engineering 
factors involved either. Our product 
must have a high degree of reliance and 
maintainability. It may be rather awk- 
ward to try to do repair work on para- 
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phanalia while zooming through space. 
Perhaps this is one area that deserves 
a little more recognition and awareness 
on the part of industry. 

But the most important thing of all 
is to advance the state of electronics 
technology. A big break-through here 
could be just about the most important 
happening of our lives. 
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John E. Jackson, 
OSD R&E 
Atomic Energy Specialist 


Theoretically, an atom-powered plane 
would be one of the great milestones in 
aeronautic history, an achievement sec- 
ond to none. 

And, actually, we can get an atom- 
powered plane into the air. There’s no 
question about that. The question is— 
what kind? 

As wonderful as the idea of having 
a craft in the sky with virtually unlim- 
ited fuel power, there is more to avia- 
tion than just that. Actually, it isn’t the 
fuel problem, as a general rule, that 
grounds planes. It is pump failure, en- 
gine malfunction, pilot fatigue. 

In other words, there wouldn’t be 
much advantage in having nuclear planes 
unless we had the kind of craft and the 
kind of manpower to parallel the marvel- 
ous power aspects of the plane. 

So what we need is a new kind of 
aircraft, at least structurally and engi- 
neering-wise, to match the staying quality 
of the nuclear plane. And we need to 
somehow produce pilots with superb 
stamina and rugged qualities too. 

Otherwise, our efforts to produce an 
atom-powered plane will be just a lot 
of trouble for nothing. We might as 
well stick to our more conventional 
craft. 

Of course, there are other problems 
in connection with an atomic plane, such 
as building one with the necessary radia- 
tion protection shields and power con- 
version paraphanlia and still not have 
too unwieldly a craft for practical pur- 
poses, even though you undoubtedly 


could get what you have off the ground. 
In the end though the problem is going 
to be matching in quality a plane and 
a man that can go along with the classic 
superbness of atomic power. 





John T. Holloway, 
OSD DDR&E 

Basic Research Specialist 

Perhaps the most important thing to 
remember about research today is that 
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there is no area of natural law or human 
experience that is outside the realm of 
interest of the Defense Department. 

The most seemingly far-fetched aspects 
of natural phenomena may turn out to 
be a vital piece of knowledge sooner or 
later. And nothing could be accom- 
plished without human beings. There- 
fore, the behavior of people, what 
stresses and strains they can undergo, 
what they can take and what they can’t, 
is something of considerable interest to 
us. 

Research can be a very costly thing. 
It probably would take anywhere from 
$100,000,000 to $200,000,000 to develop 
a new kind of power accelerator that 
could be used only as a scientific tool, 
not really for any everyday practical 
purpose. No company could afford this 
kind of project. 


So there has to be government funds 
going into this sort of thing. But this 
does not mean there shouldn’t be basic 
research on the part of industry. In 
fact, there is every reason why there 
should be. Industry needs new basic 
knowledge if it is to advance. Further- 
more, it would be a sorry thing indeed 
for this country if the government had a 
monopoly on research. A man might be 
deprived from developing what could be 
a truly wonderful idea simply because 
for some reason or other it happened to 
be against government policy and he 
would have no other recourse or hope to 
carry out his idea, if large funding was 
required. 


One researcher became interested in 
whether a female moth registered a 
difference in temperature when she 
wanted male association. He wanted to 
know, in other words, how a male moth 
knew that a female moth was ready and 
anxious for him. Nothing could seem to 
be more inconsequential than that, in the 
coursé of human affairs, but the re- 
searcher found out that it was an infra- 
red impulse that the female moth put 
out that attracted the male to her. And 
infra-red is a subject that is command- 
ing more and more attention on the part 
of the military as a potential Defense 
tool. 


So knowledge for the sake of knowl- 
edge is a most important thing for all of 
us. Of course, there is only a certain 
amount of research money to go around 
and so we try to use some sort of judg- 
ment in deciding what to underwrite, 
which to forego. And undoubtedly mis- 
takes are made in these decisions. The 
more research activity we have to go 
around and about this country, the less 
potentially worthwhile projects have to 
be skipped. 

It should be made plain that if an 
industry has what it thinks is a good 
research project and needs government 
funding help in the matter it will receive 
the same consideration as any private in- 
stitution or university. It is the idea that 





counts . . . and also the available talent 
to develop it. 

One more thing: Any industry makes 
a mistake to narrow its interest to one 
single field, even if it is the field with 
which it is most concerned. It never 
knows but what some new concept on 
the horizon may turn out to be essential 
to its future and it may find itself left 
out in the cold. It thus behooves an in- 
dustry to keep abreast of the latest de- 
velopment by having “scouts” in its lab- 
oratory who will be familiarizing them. 
selves with the fields of the future. 





Carl C. Sorgen, 
OSD R&E 
Aeronautics Specialist 


It isn’t getting a man up in space that 
is worrying us, it is getting him down. 
Right now, we are more or less com- 
mitted to the idea of getting him back 
by space glider. 

Which presents certain problems for 
us. First of all, of course, we'll need a 
glider strong enough to withstand the 
strains and temperatures involved in 
the Hurculean velocity that this craft 
will be traveling. Then we're going to 
need a control system to advise the pilot 
how to get the glider down safely, to 
some area of his choosing. He’ll have to 
know just how to bleed off his altitude 
or he can wind up in the middle of the 
sea or unfriendly territory and all may 
be lost. 

We have some sort of an idea of 
what the glider probably ought to be 
like, consisting probably of some sort 
of metallic outer shield and some insul- 
ation between it and the “glider proper.” 

As far as the environment of the pilot 
is concerned, he’ll probably be in some 
sort of air-conditioned capsule and the 
nearer we can keep him in “shirt sleeve” 
attire, as opposed to heavy, clumsy gar- 
ments, the better off it will be . 

When it comes to our more down-to- 
earth craft, our jets and our bombers, 
our big headache is the cost factor. It 
isn’t so much that anything we under- 
take is going to be expensive . . . and 
that we’re bound to have failures and 
obsolescence apparitions are going to 
knock the underpinnings out from under 
some of our projects . . . but even when 
we have achieved a fuli success We 
cannot take full advantage of it, every- 
thing is so costly. 

We'll spend a billion dollars develop- 
ing something but this item will be 80 
expensive that we can scarcely buy more 
than just a token amount of it. The B-58 
is an example of this. 

The breakthrough we really need & 
one that will keep production costs down 
in R&D items. 5 












lal 
eft 





ist 


1-to- 
ers, 
i 
der- 
and 
and 
to 
ndet 
yhen 
we 
jery- 


2lop- 
€ 30 
nore 
B-58 


dis 
lown 








...each month in DATA 


FEATURE ACTIVITIES 


Charts, personnel listings, fund- 
ing, etc. for a different Govt. R&D 
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Symposium held at the Ambassador Hotel in Los Angeles 10-14 October 1960. 
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3rd Astronautics 


Success can be the worst kind 
of failure. 

Failure is often more desirous 
success. 

Reliability can get things off 
keel and mess everything up. 

This may sound like double talk 
but it was expounded with the ut. 
most seriousness at the recent Air 
Force Office of Scientific Research's 
Third Astronautic Symposium in 
Los Angeles. 

In a way, the quixotic-sounding 
statements above sort of reflected 
the tenor of the whole symposium, 
undoubtedly one of the more in- 
portant of these kind of get-to. 
gethers. 

For the arrangement of the words § ,. 
above were not made to be quaint 
but was a groping to get past the | 
obvious and the cliche ideas and to 
dig down to the hard core of the 
basic truth and ultimate reality. 

And the symposium tried hard 
and honestly to arrive at a more 
common ground of real understan¢- 
ing, as distinguished from the sur 
face, veneer-deep type which con- 
sists of little more than an exchange 
of expected pleasantries and leaves 
everyone in pretty much the same 
arid vacuum. 


SUCCESS HAS RESPONSIBILITIES 

What Maj. Benjamin Bellis, 
chairman of the Configuration Con- 
trol Board at the Inglewood, Calif, 
Air Force Missile Base, was trying 
to get at in his strange statements 
above is that what seems like suc- 
cess in the hard facts of life in this 
space age may be only the shallow 
popular concept of it and that the 
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ritty heart of the problem may still 
emain. 

rous | A missile that goes 5000 miles 
ihrough the air and hits its target 
off |may make a wonderful headline 
», Jud cause considerable back-slap- 
talk }ping in the Pentagon but this may 
ute Po just the beginning of an intense 
Ae challenge for the people out in the 
feld upon whom the responsibility 
of the project rests. 

For one missile hitting one target 
means very little. The key word 
is really repeatability. If the mis- 
ile can be made to continue with 
regularity hitting its target, fine. If 
not, then the basic problem still is 
there. Actually, the problem can 
become aggravated. There is a 
tendency to relax up and down the 
line after a successful firing, thus 
hindering the eventual goal and ob- 
jective. 
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tht Tso, said Maj. Bellis, the people 
YT dosest to a project, those who carry 
hatd ¥ the real responsibility of it, would 
nore § much rather be greeted with failure 
and- J attempts than a random success no 
BD matter how glittering. 


ange RELIABILITY MISUNDERSTOOD 
aves § And reliability, like success, is a 
same f term that can be overstressed and 
misunderstood, the Air Force mis- 
sile-expert officer went on to say. 
You can sometimes achieve reliabil- 
ity in a certain phase or component 
Cot: F of a missile, Major Bellis explained, 
ali. only to upset and knock out of kilter 
'YiNE | the rest of the interlocking phases 
ienls ¥ and components of the end product, 
suc: f thus actually performing a disserv- 
this F ice by delaying and setting back the 
low project. 


| the 
MAIN THOUGHTS AT ASTRO-3 
From out of the welter of the 
countless thousands of words ut- 
tered by topflight military men, sci- 
entists and industrialists during the 
| five solid days of symposium these 
thoughts seemed to predominantly 
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emerge: 

1. Industry must take a much 
bigger hand in basic research. 
The efforts of the military and col- 
lege laboratories are not enough. 
The Air Force has some 1600 basic 
research contracts and is spending 
42 million dollars on research, ex- 
clusive of its in-house research ac- 
tivity, but does not consider this 
“adequate.” 


2. Basic research must have 
the courage to be “basic,” to be 
willing to go out into the far 
blue yonder in the probing of new 
ideas and the search for new knowl- 
edge. 

3. This is still very much the 
infancy of the space age, with the 
great discoveries and inventions 
yet to come. 

4. Perhaps the greatest need 
at the moment is to simulate 
here on the earth conditions in 
space. Without simulation space 
flight efforts always will be sorely 
handicapped, no matter how bright- 
seeming the theories. 

5. The tendency is going to- 
ward more and more sub-con- 
tracting, with the prime contrac- 
tors becoming more dominant in 
the managerial end of projects 
and the military slackening its 
reins. 

6. A major concern is that so 
much emphasis is being put on 
space that it is being forgotten 
that there are still important 
problems to be solved in the 
less glamorous areas, such as in 
matters relating to earth-ori- 
ented planes, engines, etc. 

7. America’s scientific pres- 
tige is as important in its stand- 
ing in the world as any other 
fact of this nation. 


8. The Air Force is ready to 
accept less than perfection in its 
missiles for the sake of lead time 
























and expediency. 


GAP BETWEEN INDUSTRY 
AND THE MILITARY 

What this symposium also clear- 
ly brought out was that there was 
still a gap between industry and the 
military in trying to come to grips 
with common problems. 

In some measure, it was industry 
trying to understand what the mili- 
tary really wanted, without always 
being privy to some of its innermost 
thinking and overall planning, but, 
to an even larger degree, it was 
trying to produce as expected and 
still fit it under the military’s fiscal 
canopy. 

There were sharp complaints 
from concerns that after spending 
much effort and time in producing 
some worthwhile item for the Air 
Force that the Air Force would 
turn around and buy the same type 
item from some other company that 
had “just picked up the idea” and 
had produced the product in a 
cheaper, inferior way and thus was 
able to charge a lower price. 


MILITARY VIEWS 

The Air Force acknowledged 

that this did happen. It was even 

sympathetic. But it could do little 
more than shrug about it. 


It explained: It was bound by 
announced specifications for desired 
items. But if some company man- 
aged to come under the wire of said 
specifications, even though the 
product it turned out was not really 
as good as the same type product 
turned out by another concern, the 
Air Force might very well knowing- 
ly accept the inferior product . . . 
just because it cost less. 

On the other hand, though, it 
might decide to pay more for a 
certain item, even though it knew 
a cheaper model was available, be- 
cause it was a superior product. 

It would all depend on the cir- 











cumstances, the kind of product it 
was, its relation to the overall praj- 
ect, the state that a certain program 
might be in, the time element, the 
money available. 


INDUSTRY VIEWS 
From industry’s standpoint, this 
might all be a nebulous area. But 
the Air Force could only say it be- 
hooved industry to become as 
knowledgeble as it could about an 
over-all project or program and then 
apply common sense in going out 
for the contract on some portion or 
phase of it. And if, despite a 
valiant and seemingly highly suc- 
cessful effort, it lost out on it—well, 
that was business. 


AFOSR GENERAL INTERESTS 

But the Air Force was able to 

be a little more concrete than this 

on other matters. Its OSR arm help- 

fully spelled out the research fields 
in which it was most interested: 


Aerothermodynamics, including 
heat transfer, plasma dynamics, 
magneto-gasdynamics, boundary 


layer theory and aerodynamic noise. 

Aerostructures, including aero- 
thermoelasticity, aeroelasticity, vis- 
coelasticity and plastic structural 
behavior. 

Isentropic Gas Dynamics, includ- 
ing supersonic, transonic and in- 
compressible flow, as well as jet 
mixing and rarefied gas flows. 

Nonisentropic Gas Dynamics, in- 
cluding aerophysics, nonequilibrium 
flows, reacting flows and other 
chemical kinetic effects in flows. 

Nonlinear and Orbital Mechanics, 
including orbital dynamics, servo- 
mechanics theory and nonlinear 
mathematics. 


AFOSR SPECIFIC INTERESTS 
The Air Force’s Office of Scien- 
tific Research got even more spe- 
cific than this, pinning down even 
more exactly some of its interests: 
1. New forms of energy .. . such 
zs antimatter, solar, graviational, 
electromagnetic that would 
make for a significant increase in 
propulsion capability for space ve- 
hicles. 
2. A more thorough understand- 
ing of the relation between men and 
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computers, endeavoring to push the 
“intellectual functions” of the “elec- 
tric brain” to new frontiers as an 
aid in arriving at the best decisions 
in complex matters. 

3. A better, more comprehensive 
understanding of the hazards facing 
men in space flight. 

4. The explanation of how a 
plant is able to convert solar to 
chemical energy. 

5. The relation between statistics 
and prediction in a mathematical 
way. 





6. More knowledge in the fields 
of astrophysics, particularly stellar 
computers, element abundances, 
hydromagnetic phenomena, cosmic 
gas dynamics. 

7. More knowledge about low- 
temperature properties of matter, 
extreme-scale acoustic effects, 
chemicophysical phenomena, stellar 
image criteria, soft X-rays. 

8. Unification of ideas regarding 
the elementary particles. 

9. Reassessment of the theoreti- 
cal foundations of modern physics 
and a reappraisal of quantum field 
theory and general relativity. 

10. Studies of the nature and 
origin of cosmic radiation. 

As you can see from this, AFOSR 
is after the broad fresh-minded ap- 
proach to things, with no en- 
trenched sacred cow ideas, even 
Einsteinian ones. 


ABSTRACTS FROM AFOSR PAPERS 
More ideas and thoughts spilled 


over during this five-day sessions- 
packed symposium at the Ambass:i- 
dor Hotel than were things spilled 
at the hotel’s famed Cocanut Grove 
night club. 


Here are some: 

Eugene A. Smith and Robert 
W. Connor of the Northrop 
Corp. Astro Science Laboratory: 

An engine braking failure on a 
manned interplanetary vehicle could 
result in space age Rip Van 
Winkles. This could happen if the 
malfunction occurred during an ap- 


proach to Mars after an 80-day 
trajectory flight from earth. It 
would plummet into a drift outside 
the planet’s orbit for more than 11 
years. 


Maj. Gen. W. A. Davis, Cdr. 
AMC Aeronautical Systems Cen- 
ter: 


Prime contractors should become 
more concerned with their subcon- 
tractors’ integrity, ability and prod- 
ucts in order to insure the success 
of the overall project. Prime con- 
tracting concerns should not only 
have a vice president for sales and 
one for engineering and manufactur- 
ing but also one for subcontracting 
procurement. 


Dr. Jack Green, research en- 
gineer, North American Aviation 
Aero-Space Laboratory: 


The craters on the moon are 
probably volcanic in origin, not 
caused by meteorite impact. This 
should mean there will be volcano- 
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derived minerals and chemicals on 
the moon, such as sulphur, perido- 
tiie, pumice, which could be most 
useful to earthmen there. There 
should be caves on the moon too, 
making for natural shelter. There 
might even be ice on the moon, 
great masses of it, which could be 
the best break of all, providing 
water to drink and potential fuel. 
The fear that the moon may be 
covered with a great amount of 
dust into which a man would hap- 
lessly sink is probably unfounded. 
Most of the moon is probably rock- 
like with very little dust. 


J. S. Newton, consultant engi- 
neer: 

In guidan¢ée and communication 
power supplies for interplanetary 
operations, rotary speed control 
may be less of a problem than un- 
usual environmental control factors 
which can determine many power 
system characteristics. These fac- 
tors include such things as the ef- 
fects of radiation and gravity on 


switches, relays, heat exchangers. 


R. B. Wilson, Astronautics 
Division, Convair: 

From a psychological point of 
view, it is desirable to provide the 
space ship crew reassurance that 
their life-support system is func- 
tioning properly. Hardware com- 
plexity and automation and backup 
controls should be minimized not 


only because it saves weight but 
because manual on-the-spot con- 
trols help reassure the space crew. 


Orville R. Dunn, assistant 
chief of aerodynamics, Douglas 
Aircraft Co.: 

A newly-designed leading edge 
of the wings will significantly im- 
prove the range, speed and payload 
of the DC-8 jet. The modification 
consists of sharpening the leading 
edge and, at the same time, extend- 
ing the chord or width four per 
cent along the entire span. This 
reduces the high velocities of the 
leading edge which lead to drag 
under high lift, high Mach number 
conditions. 


Lieut. Gen. Roscoe C. Wilson, 
Deputy Chief of Staff, Develop- 
ment, USAF: 


In the present on-rush of tech- 
nology there is an uneasy sense that 
our reservoir of basic scientific 
knowledge is being used up faster 
than it is being generated. 





Major Edward L. Brown, Bal- 
listic Missile Division, ARDC: 


When space vehicles become 
large enough that men will have to 
move around inside them during 
normal operation, the problem of 
their locomotion arises. Normal 
walking is impossible without the 
accustomed gravity. We are in- 
vestigating two solutions. 1. Push- 
ing off walls and floating across 


open area. 2. Walking with mag- 
netic or suction-cup shoes. 


R. G. Lindberg, biomedicalist, 
Northrop Corp.: 


Any manned vehicle placed in 
orbit within this generation should 
be considered an experimental ve- 
hicle and the crew members exten- 
sively monitored for physiological 
response. 


S. T. Demeriades and C. F. 
Young, Northrop: 


To put a 1-lb. payload into orbit, 
the take-off mass is in the order of 
100 lbs. By utilizing the upper- 
atmosphere air for space propulsion, 
the saving in take-off weight is enor- 
mous. Upper-atmosphere air can 
be collected and liquified by a satel- 
loid designed specifically for such 
purposes, in short, an orbital refuel- 
ing satelloid. 


A. C. Negro and L. R. Sitney, 
Rocketdyne: 


Nuclear rocket propulsion prob- 
ably will be the next decisive factor 
in extending man’s capability to ex- 
plore and conquer space. 


Homer E. Newell and John E. 
Nauble, NASA: 


The vast region beyond the 
earth’s atmosphere, often referred to 
as the void of outer space, is not 
really empty. Through interplane- 
tary space there stream electromag- 
netic radiations of all wavelengths, 
electrons, protons, and other nuclei, 
including cosmic rays and aggregate 
particles called micrometeorites. 
In fact, all of the fundamental par- 
ticles and quantum radiations, with 
the exception of the shortlive 
mesons, are found in space. 


Lieut. Col. C. W. Craven and 
Lieut. Col. E. L. Cole, bioastro- 
nautics, ARDC: 

Personal body cleanliness in the 
confined environment of a space- 
craft will be a real problem. Some 
sort of sponging dry cleaning proc- 
ess may afford the required refresh- 
ment. After all, cats manage to 
keep themselves quite clean with- 


out the use of bath water or soap. 
® 
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The ASW Picture 





; pe PAST YEAR has seen the ASW 
problem grow rather than dimin- 
ish. Our own successes with Triton 
circumnavigating the world submerg- 
ed, the launching of additional nuclear 
subs and the successful Polaris firings 
have highlighted the capabilities of 
the present day submarine. We have 
always figured the Soviets cannot be 
far behind and we must continue to 
operate on this principle. Khrush- 
chev’s boast a few weeks ago that he 
has a nuclear, missile-firing submarine 
caused some skeptical eyebrow lifting 
but the confirmation may not be far 
distant. 


BIG PROBLEM IS COMPLETELY 
SUBMERGED SUBMARINE 


The advent of the true submarine— 
the nuclear subs—magnified the prob- 
lem a hundred fold for one BIG rea- 
son: the nuclear sub need not EVER 
surface. The problem now is the com- 
pletely submerged submarine. 


ONLY RELIABLE DETECTION METHOD 
IS SONAR 


Our only reliable detection method 
today for this target is sonar. The 
limitations of sonar due to thermal 
gradients are well known. Every effort 
is being made to pierce this layer and 
strides have been made in increasing 
ranges. But, as of today, all “active” 
sonar systems are reduced to near im- 
potency by adverse thermal layer con- 
ditions. 

We are working on Variable Depth 
Sonar to get below the layer but have 
towing, handling, speed and other in- 
herent problems that still must be 
licked. 


The man who comes up with a 
reliable method of detecting a sub- 
merged submarine by some means 
other than sonar will be world-famous. 


RECOGNITION OF THE PROBLEM 
Our attention is being directed more 
and more towards the seas and “inner 
space” by such declarations as those 
made by General Norstad, NATO 
Commander, who pointed up that 
“. . in 1968 all of Europe would 
base its nuclear defenses on a fleet 
of submarines which would be armed 
with U. S.-supplied Polaris missiles 
under NATO command.” The Soviets, 
furthermore, should develop enough 
capability by then to institute a simi- 
lar threat to the United States—and 
we are far more vulnerable with our 
thousands of miles of seacoast than is 
the land bound USSR. 


WWII METHODS 
World War II found the Navy 
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entering the echo ranging area using 
primarily depth charges against sub- 
marines. Slow plotting methods, audio 
interpretation of doppler, use of the 
chemical recorder and straight run-in 
over the target were in use. 

The ASW plane flying from escort 
carriers and working with destroyers 
was a great step forward, because 
conventional subs had to surface to 
charge batteries frequently and were 
winerable to air detectors and attack. 
The snorkel cut down this vulnerabil- 
ity greatly and might have been a 
decisive factor against us if it had 
been in use at the start of the war. 
Radar helped counteract the snorkel, 
but even today radar detection of a 
snorkel is cut way down by moderate 
sea states. 


* * * 


MORE RECENT ASW DEVELOP- 
MENTS AND NEXT YEAR’S 
OUTLOOK 
Let’s now take a look, within se- 
curity limits, at (1) the developments 
that have been recorded in the ASW 
field in the past year and projects 
currently being pursued, and (2) the 
ASW outlook for 1961. 


1, ADVANCEMENT DURING 1960 AND 
PROJECTS BEING PURSUED 


Terne 

The Navy is interested in the Nor- 

wegian Terne missile which is a light- 

weight weapon similar to the fleet’s 

Weapon Alpha and suitable for small 
ASW vessels. 


Julie and Jezebel 
Work on improvements in the Julie 
and Jezebel systems for localizing sub- 
marines continued in the past year. 
These systems, both active and pas- 
sive, and involving the use of sono- 
buoys and explosives hold promise for 
great improvement in airborne ASW 
but still do not answer the search and 
detection for submerged submarines 
ty aircraft. Among companies in- 
volved in Julie and Jezebel support 
ae Daystrom, Loral Electronics and 
Magnavox. 
Dipping Sonar 
Dipping or dunking sonar saw great 
increases in detection range, decrease 
in weight and better reliability with 
the advent of the AN/AQS516 de- 
veloped by Bendix Pacific. 


Training Devices 
Training devices received attention 
with the introduction of Hi-Fi tape 
teordings for classification training of 
‘nar operations. The Naval Training 





Devices Center and _ International 
Telephone and Telegraph cooperated 
in developing the device. 


Mk. 44 and Mb. 52 
The Mk. 44 torpedo and Mb. 52 
mines have entered the fleet. Both 
are valuable weapons against the sub- 
marine. 
Hydrofoil Boats 
During the past summer the Navy 
awarded Boeing a contract for de- 
velopment of a hydrofoil craft of 110 
tons for ASW use. Next summer an- 
other similar but larger hydrofoil ship 
will be built. The high speed of hydro- 
foils is an attractive attribute from 
the ASW point of view but sonar 
problems are quite apparent. Hydro- 
foils generally have not received as 
much attention in the U. S. as abroad 
and may hold some surprising possi- 
bilities for combatting the submarine. 


Bow Mounted Sonar 
Bow mounted sonars are coming 
into use on destroyers in the fleet 
and the installation of a larger bow 
mounted sonar on the carrier USS 
Randolph this fall is an innovation 
that could prove of great importance. 
If we find that our large ships can 
furnish their own sonar protection at 
high speeds, we cut down the need 
for task force screens. One unusual 
feature being discovered with bow 
mounted sonars in destroyers is that 
the bulbous bow reduces quenching 
as the destroyer does not pitch as 
much as when the sonar is mounted 
under the bridge. 


Our ASW Men in the Fleet 
The most encouraging part of our 
Navy’s ASW picture is in the organi- 
zation and operation of the Atlantic 
and Pacific ASW forces. Vice Admiral 
E. B. Taylor, USN, heads up the At- 
lantic Anti-Submarine Defense Force 
(task groups Alpha, Brava and Char- 
lie) and Vice Admiral J. S. Thach, 
USN, commands the Pacific Anti-Sub- 
marine Defense Force. The ships per- 
manently assigned to these units are 
at sea daily, available for investigat- 
ing contacts and conducting ASW 
exercises. This permanent assignment 
of ships instead of the old conven- 
tional rotation of “strangers” into the 
ASW forces was a major step in in- 
creasing our capabilities. 
The officers and men of these ships 
(based on Norfolk and Quonset in the 


East Coast and in Honolulu for the 
West) are the men who know what 
we need now and how efficient we are 
today in combatting the submarines. 
Every aspect of the ASW problem is 
found in them—carriers, destroyers, 
submarines, ASW planes, helicopters 
and shore based systems. One of the 
most frequent and most serious com- 
plaints we hear from these men is 
that of the long delay between the 
origin of a good idea and the delivery 
of the hardware to the fleet. Of 
course, they emphasize the urgent 
need for greater detection ranges and 
better classification. 
Oceanography 

Oceanography has been getting a 
great deal more active attention in 
the Navy and in Congress this year. 
Project Tenoc (TEN year OCeano- 
graphic survey program, resulting 
from study by the National Academy 
of Sciences) is being actively pushed 
by Senator Magnuson and is of great 
importance in the ASW field. Some of 
the specialized survey instruments 
needed are the following: 

1. Deep winches with electronic 

cables 

2. Precision salinometers 

3. Towed temperature recorders 

4. Deep sea underwater cameras, 

both still and movie 

5. Magnetometers 

Investigations or developments need- 
ed include these: 


1. Permanent and_ expendable 
oceanographic instruments for 
aircraft 

2. Radioactivity measuring equip- 
ment 


3. Reliable and accurate acoustic 
measuring devices 
4. Meters for recording ocean cur- 
rents 
5. Density measuring devices 
6. Seismic equipment 
7. Turbulence measuring 
ments 
8. Biological sampling devices 
The entire subject of oceanography 
and investigation of currents, sonar 
conditions and other factors affecting 
the ASW problem is wide open to 
many new ideas and approaches to 
gaining knowledge of “inner space.” 


instru- 


“Sniffer Gear” 
The progress made in “sniffer gear” 
(odoriferous detection) in the past 





by Rear Admiral Philip D. Gallery (USN Retired)/DATA 
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few years has been encouraging in 
handling the conventional diesel sub- 
marines. “Sniffer” appears to be of 
little value against nuclear subs that 
have no diesel exhaust to the atmos- 
phere, but it may be years before 
diesel boats are entirely replaced by 
costly nuclear subs. Therefore, prog- 
ress in exhaust detection is still a 
matter of interest today and needs 
more development. 


Other than Sound Methods 
The Navy has rather jokingly 
dumped all methods except sonar un- 
der the class of “unsound methods.” 
These include radar detection of sub- 
merged submarines, infra red, radio, 
magnetic anomaly detection (MAD) 
and others. Fact of the matter is that 
we would be most happy to discover 
some method besides sonar with its 
weaknesses, slow reaction time and 
layer problems. The very low fre- 
quencies and possibilities of utiliza- 
tion of “windows” and other ap- 
proaches are being investigated. 
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Convergence Zone and 
Bottom Bounce 


“Convergence zone” and “bottom 
bounce” methods are two new ap- 
proaches to the submarine locating 
problem now under study at Woods 
Hole and the Underwater Sound Lab- 
oratory. 

Airborne ASW 

Sonobuoys used passively in echo 
ranging with small explosive charges 
are hopefully being pressed in de- 
velopment by the aviators. The ASW 
aircraft with its speed and ranges 
should be an important part of the 
ASW team but against a completely 
submerged submarine it has almost no 
capability. 

MAD (Magnetic Anomaly Detec- 
tion) is of so short a range as to be 


useless for search although of real 
value for localization and detection. 


Industry R&D in ASW 
The completion of an ASW Re- 
search Center by Raytheon at Ports- 


6 ay : ae : 
eee Ears 
we Sad ace =: ~~ > 








mouth, R. 1. is an example of the 
increased interest on the part of in 
dustry in the ASW business. Strom- 
berg-Carlson has a fine plant similar 
to Raytheon’s in scope and purpose, 
and numerous small business com- 
panies have entered the ASW field in 
the past year. 


2. ASW OUTLOOK FOR 196! 

The outlook for 1961 is one of con- 
tinued progress but with no startling 
breakthrough in sight. Nuclear mag- 
netic detection holds promise and the 
subject of lasers (Light Amplification 
by Stimulation from Electronic Radia- 
tion) has geared much attention in 
the past few months. Infra-red is 
being investigated in hopes for 4 
breakthrough against submerged sub 
marines but no clear evidence is a 
hand pointing towards success. The 
Navy is still very receptive to any 
ideas that may promise to solve the 
number one problem of ASW—detec- 
tion of a completely submerged sub- 
marine. 5 
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..» Straight talk to Sales Management 


DEFENSE MARKETING FORUM 


This article, I think, should prove to be one of the most important to date. 

We are in a serious business, against an opponent never to be under-rated. This opponent 
continually seeks to reduce, dilute and divert the application of our defense resources. 

Industry has joined hands with the DOD and NASA to take intensive and extensive looks 
into the future through system studies. 


This article covers one aspect of the program—that of teaming for optimum results. The 
points made should be examined by the military as well as industry for their validity. 


The fine art of... 


Teaming for 
System 
Studies 


HERE WAS A DAY when prime de- 

fense contractors and their sub- 
system suppliers needed to give very 
little emphasis to teaming and ac- 
complished their sales effort in a very 
direct manner. 

The advent of the weapons systems 
management concept suddenly made 
teaming the new look in defense con- 
tracting. We are all very familiar 
with this history . . . so let’s not dwell 
on it. In this article I want to cover 
what I consider a rather fascinating 
subject . . . the strategy of teaming 
for system studies. 

Effective participation in system 
studies—studies that precede hard- 
ware development by one or two 
years (if the program goes at all)— 
are a necessary way of life today. If 
you don’t sell your ideas way ahead 
of the hardware you will find that 
someone else has beaten you to the 
punch. 

Now with the surge in space pro- 
grams and the drastic reduction in 
numbers of weapon systems entering 
development we can look forward to 
the requirement for even greater per- 
centages of the total proposal effort 
to be directed to studies. It’s my 
guess that the Air Force alone will 
up its systems studies funding by 50% 
in the FY 1962 budget. The philoso- 
phy of looking at systems through 
studies is excellent and, in fact, man- 
datory. I rather believe, however, 
that we tend to expect development 


— Pat Thomas 


programs to materialize far sooner 
than they do. 

My experience, as I have often said 
in past articles, is in the subsystems 
field so the most valid contributions 
I can make are in this area. Regard- 
less, I think that those of you who 
are with prime contractors can apply 
a major portion of the philosophy 
that follows to your own operations. 


Exclusive Versus Non-Exclusive 

Teaming 
. . let’s discuss this matter 
versus non-exclusive 


First . 
of exclusive 
teaming. 

Studies generally fall 
classes: 

1. Close-in time periods, basically 
hardware oriented and requir- 
ing existing state of the art or 
limited extensions of  well- 
founded technologies. (An ex- 
ample is the Phase I SAINT 
Program. ) 

2. Further out time periods .. . 
1965-70. These programs are 
more conceptual in nature. The 
further out in time, the more 
operational capability is re- 
quired. (I know this is obvious 
—but let me make my point. 
An example of this type is the 
Earth Satellite Weapons Sys- 
tem.) 

Now, for these closer-in programs 

I see no reason why applicable hard- 


into two 
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ware could not be bid to more than 
one contractor as a matter of sound 
strategy. Of course, you might still 
want to go exclusive for good reasons. 


Conceptual Studies 


But in these conceptual studies, 
DOD’s and NASA’s best interests are 
served by a conceptual approach on 
sub-systems as well as the basic sys- 
tem proposed by the prime. 

Sales managers may argue this and 
say that it looks great to have five 
contractors say they really like the 
Zilch communications approach. But 


this—the prime intends to 
match or double match the 
contractual funding with his 
own bucks. When the prime 
wins a study he is in the driver’s 
seat and can play off competing 
sub-systems contractors who 
want to climb aboard at this 
late date. 


How to Enjoy a Good 

Probability of Success 

So, let’s get this straight . . . the 
finesse of this teaming bit is to put 
yourself in a firm position to get fund- 


given program. You should be able 
to at least get on one team out of the 
3-4 which will be successful if you 
study the situation with care. Analy. 
sis of related system studies, research 
and development contracts will tell 
you which have done their home 
work. In my office we continuously 
monitor contract awards of all types 
as well as maintain files on all com- 
panies of importance to us. 


Have Technical Exchanges 


Now, the next thing to do, besides 
a cracker-jack job for the prime, is to 





NUMBER OF WEAPON SYSTEMS 
ENTERING DEVELOPMENT PER YEAR 
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FEWER WEAPON SYSTEMS .. . 


We are entering a period in which the military 
must place primary emphasis on getting current 
development efforts fully operational. This is 
the basic, and grave task at hand. 


Yet it is essential that we continuously look 
ahead to future system requirements. The mili- 
tary’s program of system studies is essential. In 
this way, industry contributes to the refinement 
of weapon system development plans; to the 
establishment of the state-of-the-art and the ex- 
pected extensions of the state-of-the-art versus 
time; to the costing of projected requirements 
and the overall evaluation of weaponry. 


GROWTH TREND IN FUNDED 
SYSTEM STUDIES 


3.0 
2.0 
1.0 


1958 1959 1960 1961 
CALENDAR YEAR 


BUT INCREASED EMPHASIS ON SYSTEM STUDIES 


Both industry and military greatly benefit from 
the application of judgment in the selection of 
studies to be pursued, the determinations of 
total effort to be applied to each program and 
intelligent teaming efforts. 

The military must ask themselves such impor- 
tant questions as: how can we best insure con- 
ceptual responses to conceptual programs? 
Should we encourage industry to form tight 
teaming arrangements? How can we avoid over 
participafion by industry in a systems study, par- 
ticularly by the sub-system’s suppliers? Primes 
and subs must fit these questions to themselves 
for timely and balanced allocation of resources 
are mutual problems. 











let’s look at this somewhat closer. 
1. In a conceptual study just how 
many primes can you really 
support in a tailored fashion? 
I'll bet not over two consider- 
ing the normal heavy workload. 

. Conceptual studies drag on 
through several phases of fol- 
low-on studies. Unless you sign 
up for an exclusive arrange- 
ment your chances of funding 
from the prime are small. 
You'll probably wind up with 
token funding only. Remember 


tN 
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ing (through contractural negotiations 
with the prime at the outset)... AND 
TO MAKE SURE THAT YOU EN- 
JOY A ONE FOR ONE PROBA- 
BILITY OF SUCCESS WITH THE 
PROCURING AGENCY. 

What I’m saying is simply this: Do 
your market analysis. Decide which 
primes have the best chance of suc- 
cess. To determine this there is only 
one important question on the study 
phase . . . which primes have done 
their home work? Typically there 
are three to four paid studies in a 











attempt to close the loop around th 
evaluation centers and _ procuring 
agency. Please don’t misunderstand 
me. I’m not talking about barging 
into such agencies as Rand Corpor 
tion, BMD, Aerospace Corp. or Ap 
plied Physics Labs with presentations 
unless this is desired. I am, however, 
pointing out that your Systems Analy- 
sis Group can do nothing but beneli 
from frequent technical exchanges 
with such agencies. If your fidl 
people are doing their job they wil 
see to it that your key managemetl 
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and scientific personnel come in front 
of the right people at the right time. 
Fishing trips for political info are not 
appreciated by evaluation and plan- 


ning centers. Correctly timed tech- 
nical exchanges are welcome. And 
you can close the loop by keeping 
these people informed of your efforts. 
My experience indicates that the Mili- 
tary Relations organizations of the 
primes and the Marketing Organiza- 
tions of the sub-system contractors 
do not generally realize the impor- 
tance of fostering engineering and 
scientific contacts with evaluation and 
planning groups. It is not essential 
that marketing types always attend 
such meetings. It is more often the 
case that they should not. But the 
planners of long-range marketing 
strategy should incorporate this effort 
into their program for market devel- 
opment. 


The Main Essentials of Teaming 
It boils down to this: 
. keep the best prime company 
you can. 
. try to make sure you are ina 
position to get funding. 
. . work with the evaluation 
centers. 


How to Keep the Odds in 
Your Favor 
Even if your prime doesn’t win the 
development contract if you enjoy 
1/1 probability of success with the 
procuring agency you’ve got it made. 
Yes, there’s always the possibility 
that the procurement will go Cate- 
gory I type—with the prime specify- 
ing the sub-systems to be used. Even 
here it will be difficult to eliminate 
you if you do the above. And you 
are even better off if you’re on the 
tight team to start with. 


Don’t Work in a Vacuum 

There is a fallacious argument that 
Engineering or Research personnel 
sometimes raise that goes like this: 

“If I support Prime X it will tie 
up four men for six months. I can’t 
afford to do this. Besides, the pro- 
curing agency will end up putting out 
a specification for the sub-system and 
my chances will be as good as anyone 
tlse’s at that time. I'll study this 
problem on my own in the meantime.” 

This is hog wash! Each one of 
these systems, even the closer-in hard- 
Ware oriented are highly constrained 
indesign. Without the benefit of the 
prime contractor’s system approach 
you are spinning your wheels for 
nothing. You just can’t work on a 


sub-system intelligently today unless 
you can study it in context with the 
full system. If you can’t fit this pro- 
gram into your schedule the right way 
then forget it. 

There are programs, of course, in 
which primes may not be required 
to study sub-systems at the outset. 
If the program is really important 
then it will pay you to do systems 
analysis and perhaps limited develop- 
ment at the outset. Set rules just 
don’t take the place of good judgment 


for specific instances! 
* ak * 


THE PROGRAM MANAGER 
APPROACH 

The Program Manager Approach is, 
of course, most important for pro- 
grams which require a rapid develop- 
ment program build-up. It’s very im- 
portant that you show the prime just 
how his program would be handled 
in your house. The prime wants to 
see lines of responsibility . . . wants to 
know who will manage the program 

. . who’s on the team. Don’t sell 
studies short in this respect. The 
real pros always put their best foot 
forward. 


1. Pivotal Peoples for Teaming at 
the Primes Will Make or Break You 
For my company, I keep track of 
who the pivotal people are and our 
marketing personnel are in frequent 
contact with them. My friends, every 
prime has pivotal people as regards 
teaming. If the competition is im- 
portant enough the president of the 
company will have the last say on 
who his firm teams with. This matter 
of teaming is politically charged when 
the stakes are high. Consider the sit- 
uation seriously and you'll see the im- 
portance of having your V.P. call their 
V.P. to state your management’s in- 
terest in this program. Identify these 
pivotal people for your key accounts 
and categorize the level to which they 
will go depending upon the program’s 
importance. Then—do the appropri- 
ate thing. 


2. Consider Each Opportunity with 

a Prime in Context with Your Long 
Range Intentions Toward This Prime 

This is an important point. At my 
company we have developed the 
philosophy of key accounts. Key ac- 
counts have key programs. Key pro- 
grams with requirements that fit us 
become our key programs. Simple, 
isn’t it? It works, too! Don’t suffer 
under the delusion that you are work- 
ing only with the prime’s Program 


Manager who is perhaps way down 
the line of command. You still have 
these pivotal people to contend with. 
When a Class A key account wants 
our company’s support I always con- 
sider it in the long range context. 
What will be the consequences if we 
don’t support this prime? Perhaps 
they don’t have the best chance of 
winning the development award. But 
they are our most important account. 
And the strategy is always to be 1/1 
at the procuring agency. So, let’s go 
with our No. 1 account anyway. This 
is one line of reasoning I personally 
follow. Admittedly it takes a calcu- 
lated risk. But, I basically believe in 
pursuing long range goals, even when 
the short range opportunities might 
dictate to the contrary. Planned de- 
tours should be just that. 

Following such a policy calls for 
laying the cards on the table with the 
right people. It figures that you can’t 
support your No. 1 account in every- 
thing. They know this. But absolute 
candor will in the end carry the day. 
Your job is to ascertain for sure just 
how highly this account values the 
program in question and what level 
of effort it intends to make. Laying 
your cards on the table in such a 
manner might be called integrity. 

ok * * 


Some Final Pointers Applicable to 
Primes as Well as Sub-System 
Contractors 

Teaming arrangements often have 
to be made on short notice in this 
dynamic business of ours. We have 
already made a point about keeping 
extensive files and records (including 
annual reports) on companies in 
which your corporation is interested. 
If your company has selected its mark- 
eting targets and you have carefully 
analyzed the capabilities required to 
fulfill these goals, you will know 
where the deficiencies lie. You will 
also know where you have to turn to 
fulfill these requirements. 

When you come right down to it, 
teaming is very much like playing 
poker. If you don’t like your cards, 
you discard and ask for more in an 
attempt to build an even stronger 
hand. The real difference is that you 
can ask for the cards you want in this 
case. The trick is in having adequate 
knowledge readily available that will 
guide you in building your pat hand. 

And with these thoughts, I wish all 
my colleagues 


A Bery Merry Christmas 
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AIR/SPACE DATA 


NEW FACILITIES AT WADD 





Sonic test chamber now under construction at WADD is labeled Free World's largest 
for aerospace craft and missile testing, Vehicles up to 50 ft in length will be able to 
be tested for effects of noise and vibration, Now in operation at WADD is space test 
facility which cost 1-1/4 million dollars, It is designed to test flight performances of 
small-scale aerospace craft re-entering atmosphere, producing temps and speeds in 
the same range as those to be encountered by the DYNA-SOAR vehicle, ///DATA/ 


SATELLITE INSPECTION AND RENDEZVOUS 
USAF has plans for satellite rendezvous and inspection system featuring payload to 
be carried by ATLAS-AGENA B vehicle, Contract will soon be awarded to RCA for 
dvlpmnt of final stage vehicle with tech supervision by Aerospace Corp and manage- 
ment by AFBMD, ///DATA/ 





SPIN OF TRANSIT SATELLITES STOPPED 
Using earth's magnetic field as brake, Navy has twice succeeded in arresting the ro- 
tation of TRANSIT satellites 1-B and II-A, Projecting rods were magnetized first one 
way and then the other until rotation was eliminated, ///Navy/ 





DRESSING THE MISSILES 
New chemical material for coating satellites and missiles for space protection was 
recently revealed by ARDC Scientist Van Vliet, Director of Coating Research for 
WADD, Ferrocene class of metallo-organic compounds are used, are suitable due 
to properties of high amount of thermal stability and resistance to ultraviolet rays 
in vacuum, ///ARDC/ 


SELECTIVE RANGE MODEL OF PERSHING 
‘Recent test from Canaveral was first for new selective range propellant-regulated 
PERSHING, On this particular test missile went higher, faster and farther than in 
any previous firing, ///Army/ 








GUIDANCE COOLING SYSTEM FOR MINUTEMAN 
Under contract to North American, Minn-Honeywell has dvipd and initiated production 
of guidance compartment cooling systems for MINUTEMAN missile, Systems deliver 
controlled flow of chilled water to missile, absorbing heat from circulating helium 
which in turn cools electronic equip and stable platform of guidance sys, }/ /toney / 





COMMUNICATIONS/ELECTRONICS DATA 


NEW BATTERY CONCEPT DISCOVERED BY WESTINGHOUSE 
New dvIpmnt from Westinghouse was revealed at recent ARS Symposium in Washing- 
ton, Steel plates coated with enamel emit current following heating, The flat-plate 
cells can be made in any sizes and methods of moulding are being tested, Process 
makes it possible to derive electrical power from any waste heat source such as 
nose cone on re-entry or hot exhaust from rocket gases, Low weight to power ratio 
is another advantage, ///DATA ARS coverage/ 





SERVONICS BUILDS IMPROVED RADAR SYSTEM 
Washington-area electronics firm of Servonics claims to have dvlpd new system which 
will triple target handling capabilities of presently installed radar, ///DATA/ 





COMMUNICATIONS SATELLITE SYSTEM 
ARDC may employ lens-studded satellites under dvlpmnt at WADD as relay links in 
a world-wide communications network, Advantages of system are that strong re- 
flectivity can be achieved no matter which position satellite assumes with regard to 
earth and strong signal relays are achieved with relatively small satellite, fg /ARDC/ 
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ASW AZTEC ? 
small group of BuWeps Naval Officers are pushing hard for Navy to use Piper AZTEC 
as ASW vehicle, Navy bought initial group of AZTECs from Piper at $45,000 a head, 
substantially lower price than cost to non-military buyers, Other makers of light 
twins should look into this Navy ASW interest, AZTEC is said to be capable of much 
of what Grumman S2F will do at almost 1/l0th the cost, ///DATA/ 






















































TERNE REPLACING ALPHA 
TERNE IIT missile Taunchers are being installed on Navy's two newest anti-sub escort 
ships, Norwegian designed TERNE system for ASW is similar to WEAPON ALPHA, — 
has same basic usage but Norwegian bird is more accurate and powerful, ///Navy/ 


DEADLINE DATA 


CHART DISCOUNT FOR DATA SUBSCRIBERS, FREE CLASSIFIED ADVERTISING 

_ Who says you don't get something for nothing these days? As an added reader service 
— and nobody pushed us — Data Publications is offering a 10% discount on all DATA-~ 
GRAF Charts & Reports to regular paid subscribers, Also, subscribers are invited 
to participate in DATA's Needs and Contacts section on the last page of the book, 
facing the inside back cover, in order to air their materiel and personnel needs 
within our DATA readership family, There is no charge for the listing in Needs and 
Contacts as long as your subscription order number — the code block on your plate — 
accompanies your insertion request, Same holds true for the 10% discount on DATA-= 
GRAF reader service items — subscription number must accompany order to get the 
discount, ///DATA/ 








ARMY PUSHING FOR CIVIL DEFENSE CONTROL 
It's “sposed to be a secret .,, but not a very closely guarded one, The Army wants to 
take over control of the nation’s Civil Defense efforts, Kennedy policy makers are 
looking to consolidate defense efforts, are likely to move all Federal Civil Defense 
activities under Army jusrisdiction to remedy what they feel has been a stagnant 
program, ///DATA/ 





ARMY CORPS OF ENGINEERS DVLPMNTS 
In response fo expressed requirement of Army for mobile air compressor unit for 
REDSTONE missile system, Corps of Engineers have dvlpd truck mounted unit which 
handles 80 cubic ft/min, Also, vehicle mounted tank is all-aluminum and was dvlpd 
in-house too, It is semi-trailer mounted and better temp control in addition to weight 
saving, Production will be handled by Standard Steel Works, ///ERDL/ 





BILL BAILEY WON'T YOU PLEASE COME HOME ? 
DOD proceeding with their plans for implementing President's directive to reduce 
number of dependents of military and civilian personnel in foreign countries and 
maintain them at level not exceeding 200,000, This program being implemented be- 
ginning first of New Year and to be completed in next 19 months, For planning 
purposes the military departments have been supplied approximate interim figures 
as to their share of the 15,000 per month total to be returned to States, These figures 
are: Army - 7710, Navy & USMC - 1170, USAF = 6120, Total: 15,000, Final objective 
figures not yet available, ///D0D/ 





OPPORTUNITIES FOR CONTRACTING WITH NSA 
“The spy business has become more and more technical plus the fantastic amounts 
of data collected on shady individuals must be processed and programmed, Thus, 
although the National Security Agency at Fort Meade, Md, doesn’t want people in 
general to know they exist, they have become too big to hide and are becoming a large 
buyer of electronic data processing equipment and all kinds of cloak and dagger 
‘*‘bugging’’ devices, On the data processing side, NSA has the problem of having to 
store millions of seemingly unrelated facts that may combine at a later date and be- 
come important, NSA, therefore, is shopping for more computers, And ultra-small 
electronic recording and listening devices are also of interest, One recent purchase 
was a ‘‘spike’’ microphone that can be hammered into the other side of a wall, The 
spike mike need not actually be in the room in order to be an effective ear, It hides 
out of sight behind the plaster, If you want to aid J, Edgar, CIA and the other official 
‘Peeping Toms’’ who are in need of more electronic wizardry, contact NSA, ///D/ 
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MILITARY MISSILES, DECEMBER 1960 


* New information this month 


AA—Air-to-Air 
AS—Air-to-Surface 
AU—Air-to-Underwater 


ARM WS-121B AF 

Type: AS 

No contracts announced. 

* Anti-Radar Missile. See LONGBOW (Military 
Missile). 


ASROC Navy 
Type: UU prime: Minn.-Hon. 
length: 15 ft. weight: 1000 Ibs. 


guidance: stabilizing fins 

Navy aims for ASROC aboard 150 destroy- 
ers and cruisers by ‘64. Dvipmt cost estimated 
at $65 million. 


ASTER Navy 
Type: SU prime: APL/Vitro 
guide: Ford range: 30 mi. 


power: Allegheny/Rocketdyne 
*Sched to replace SUBROC, ASTER is well 
along in dvipmt. Anti-Sub TERrier. Ship 
launched TERRIER carries ASW torpedo to sur- 
face target where torpedo drops off for hom- 
ing attack on sub. 
ATLAS SM-65 AF 
Type: ICBM prime: Convair 
guide: GE/Burroughs/Am. Bosch 
power: North American: 
nosecone: GE length: 75 ft. 
weight: 260,000 Ibs. dia: 10 ft 
range: 5500 naut. mi. 
* 5000 mi test flight attempt 29 Nov a flop 
for advanced version ATLAS. Second straight 
failure in this series. ATLAS score to date: 
46 successes, 11 partial and 15 failures. 
BOMARC IM-99A IM-99B AF 
Type: SA 
prime: Boeing power: A—Marquardt 
guide: Westinghouse B—Thiokol 
funding: $421.5 million on BOMARC-B in FY 61 
speed: Mach 2.7 
range: (A) 200+ mi. (B) 400+ mi. 
System Project Officer 
Col. J. M. Coulter 

WADD Wright-Patterson AFB 
* First production model BOMARC 8B deliv- 
ered to Chanute AFB for USAF and RCAF 
training. BOMARC B will be installed at 6 US 
and 2 Canadian bases. 


BULLPUP ASM-N-7 Navy 


Type: AS prime: Martin 
guide: radio command/Republic 
power: Thiokol 


Apx $25 million more in funding for BULL- 
PUP A and B to be spent thru 1964. BULL- 
PUP C, or similar improved weapon system 
sched for funding ‘64 thru ‘70. 

COBRA USMC Army 

Type: $S 

prime: Boelkow Entwicklunger, W. Germany 
(distrib. U.S.: Daystrom) 

guide: wire guided 

power: Solid BE speed: 191 mph. 

weight: 24.6 range: 1 mi. 

* Daystrom has produced apx 100 COBRA 

for USMC and apx 100 for Army test and 

evaluation. USMC has recommended that 

Army contract for the one-man anti-tank mis- 

sile. Decision expected by February 1961. 


SS—Surface-to-Surface 
SA—Surface-to-Air 
SU—Surface-to-Underwater 
UU—Underwater-to-Underwater 


CORPORAL SSM-A-17 Army 


Type: SS power: Ryan 
prime: Firestone speed: Mach 3.5 
guide: Gilfillan range: 85 mi. 


Punching-bag for NIKE family as SERGEANT 
pushes CORPORAL out of defense picture. 


DAVY CROCKET Army 

Type: SS prime: Rock Island 
FY ‘61 production funds: $20.6 million. 

Production in substantial quantities is expected 

to commence early ‘61. FY ‘62 funding ex- 

pected $20 million for apx 500 DAVY 

CROCKET missiles and related equipment. 


EAGLE JAAM-N-10 Navy 

Type: AA prime: Bendix 
guide: Bendix/Sanders/Westinghouse 
power: Aerojet speed: Mach 4 
frame: Grumman range: 100 mi. 

* $26 million follow-on contract awarded to 
Bendix for cont dvipmt and evaluation. 
Major subs: Westinghouse—radar 
Grumman—airframe | Sanders—homing 
Goodyear—radomes _Litton—computors 
Aerojet—rocket engines 

AiResearch—missile power unit 
Dunlap—human factors 


FABMIDS Army 
Type: SA 

Feasibility studies have been let for this 
anti-missile defense system. Funding FY ‘61 
$100 million. Most expect Raytheon to grab 
prime spot in dvipmt. 


FALCON GAR-1, -2, -3, -4, -9,-11 AF 


Type: AA power: Thiokol 
prime: Hughes speed: Mach 2+ 
guide: Hughes range: 5mi. 


GAR-3 is operational, SUPER FALCON GAR- 
3 in test. GAR-2 and 4 are infrared guided. 
GAR-9 is radar guided with nuclear war- 
head. Long range GAR-9 now being cut back 
in production. GAR-11 installed on F-102 
Delta Daggers, giving them nuclear capability. 
F-102 will also carry GAR-10 and GAR-2A. 


GENIE MB-1 AF 


Type: AA power: Aerojet 
prime: Douglas speed: Mach 4 
guide: Hughes range: 1.5 mi. 


Complete phase-out by ‘63 in favor of 
guided FALCON missiles. 


HAWK M-3 Army 


Type: SA 
prime: Raytheon power: Aerojet 
guide: Raytheon range: 22 mi. 
Project Officer 
Mr. E. A. Owen 


2D374 OX 5-5925 


*% Plans for SUPER HAWK, under name 
FABMIDS, well underway with study con- 
tracts. Latest contract $1.2 million to Ray- 
theon for HAWK GSE. 


HONEST JOHN M31 Army 


Type: SS prime: Douglas 
guide: unguided 
power: Hercules Powder/Thiokol 
range: 15 mi. 
FY ‘61 funding $22 million. SLIM JOHN 


(XM50) is improved model minus heavy nose. 


ICBM—Intercontinental Ballistic Missile 
IRBM—Intermediate Range Ballistic Missile 
ECM—Electronic Countermeasures 


Similar Soviet missile is the T-5B and T-5C. 
HOUND DOG GAM-77 AF 
XGAM-77A 
Type: AS 
prime: North American 
guide: Autonetics 
power: Pratt & Whitney (J52) 
funding: $170 million in FY ‘61 
speed: Mach 1.7 range: 500+ mi. 


Using extra boost from HOUND DOG en- 
gines enables use of B-52 from smaller air- 
strips. Range of missile not affected, as 
HOUND DOG can be re-fueled from mother 
ship. 2 major studies now underway. 1. A 
study by NA to decrease radar reflection of 
missile, enabling it to sneak by enemy radar. 
2. A feasibility study to explore possibility 
of mounting a weapon beneath HOUND DOG 
wings. 

PROJECT HYDRA Navy 

Type: Sea launch platform 

Obj: Test feasability of launching missiles 
from sea platform 

Concept of spar buoy (vertical-floating) 
launch for large solid-propellant rockets. 


JUPITER SM-78 Army-AF-NASA 


Type: SS prime: Chrysler 
guide: Ford Instrument 

speed: Mach 10 

power: Rocketdyne range: 1750 mi. 

* Additional $1¥%2+ million funding to 


Chrysler for continued work on Jupiter for 
Army. 
LACROSSE SSM-A-12 Army 


Type: SS power: Thiokol 
prime: Martin speed: Mach 2 
guide: FederalTel. range: 20 mi. 


* Phasing out after ‘62. Slow-down in fund- 
ing expected FY ‘62. FY ‘61 funding $50 mil- 
lion. 

LITTLE JOHN Army 


Type: SS 

prime: Emerson guide: unguided 
power: Hercules Powder 

range: l10mi. 


Limited operational use with troops. Expect 
drop in funding for FY ‘62 down to apx $20 
million, for phase out. 

LOBBER Army 
Type: SS 15 mi. 

Designed for attack and supply missions. 
LONGBOW WS121B AF 
Type: AS 
prime: No contracts announced 
range: over 250 mi 
* Replaces cancelled CROSSBOW for auto- 
matic homing on enemy radar installations. 
Details classified. 

LULU Navy 
Type: AU prime: General Mills 

LULU atomic depth bomb is operational 
with the fleet, and ready for use. Production 
continuing at General Mills on large scale. 
Most details still highly classified. Carried by 
a/c and helicopter. LULU augments BETTY, 


range: 
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first nuclear depth charge, and will ultimately 
replace it. 


MACE TM-76 AF 

TM-76B 
Type: SS prime: Martin 
guide: AC Spark/Goodyear 
power: Allison (J33-A-41) 
* Recent production contracts to Martin total 
$3-+- million for MACE B. The advanced B 
model is sched for full deployment with 
NATO forces by end 1961. 


MAULER Army 
Type: SA prime: Convair 
power: Grand Central guide: Raytheon 
Project Officer 
Mr. E. A. Owen 
2D374 OX 5-5925 
* Anti-missile missile for field use. Truck 
mounted, Latest contract to Belock from Con- 
vair for MAULER stable reference and posi- 
tion units. 
MIDGETMAN AF 
Type: ICBM 
prime: No contracts announced 
* Smaller and improved MINUTEMAN type 
ICBM. Solid-propellant. Medium funding for 
dvipmt. 
MIGHTYMAN 
Type: ICBM 
prime: No contracts announced 
* Funded for R&D. Improved MINUTEMAN 
type ICBM. Solid-propellant. 
MINUTEMAN SM-80 AF 
Type: ICBM 
prime: Boeing guide: Autonetics 
power: Thiokol/Aerojet/Hercules Powder 
range: 6300 mi. nosecone: Avco 
* FY ‘62 funding expected apx $1 billion. 
Surveys underway for MINUTEMAN site near 
Ellsworth AFB, S. D. 20 Hard MINUTEMAN 
squadrons have an apx price tag of $60 
million per copy. 
MISSILE A Army 
Type: SS 
prime: GE range: 70 mi. 
Project Officer 
Mr. H. E. S. Jersin 
3E371A OX 5-2033 

MISSILE A, or AUTO-MET, as it is referred 
to, has been combined with MISSILE B. Apx. 
50 of the combined missiles will be produced 
in 1962. 

MISSILE B Army 
Type: SS 
No contracts range: 10-20 mi. 
Project Officer 
(Same MISSILE A) 

Funded beginning FY ‘62 expected $50 
million, but may be downgraded because of 
MISSILE A and B combine. 

MISSILE C Army 
Type: SS 
No contracts range: 70-90 mi. 
Project Officer 
(Same MISSILE A) 

Data expects $30 million funding FY ‘62. 
MISSILE D Army 
Type: SS 
No contracts range: Over 500 mi. 

Project Officer 
(Same MISSILE A) 

Early dvipmt in house, with no sizeable 
funding FY ‘61. 
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* New information this month 


MUSCLEMAN AF 

Type: ICBM 

prime: Boeing 

* Third-generation missile may follow MIN- 
UTEMAN. Production will be less expensive 
and more extensive. Fire in salvoes. Equal 
strike power. 

NIKE-AJAX SAM-A-7 Army 

Type: SA 

prime: Western Electric 

guide: Western Electric 

power: Hercules Powder 

speed: Mach 2.5 range: 30 mi. 


Work underway on conversion of NIKE- 
AJAX sites to NIKE-HERCULES. 
NIKE-HERCULES SAM-A-25 Army 
Type: SA 
prime: Western Electric 
guide: Western Electric 
power: Hercules/Thiokol 
speed: Mach 3.2 range: over 85 mi. 

Drop in funding FY ‘62 to apx $90 million. 
NIKE-ZEUS XSAM-A-25C Army 
Type: 
prime: Western Electric 
guide: Bell Telephone 
power: Grand Central Rocket/Thiokol 
range: 200 mi. 

Project Officer 
Lt. Col. Richard C. Miles 
2D368 OX 7-2981 


* Successful test 1 December proved missile 
guidance system for first time. New tech- 
nique for second stage separation also suc- 
cessful in first flight test. 


PERSHING Army 

Type: SS prime: Martin 
guide: Bendix power: Thiokol 
range: 300 mi. (1000 mi.) 


Project Officer 
Maj. F. W. Yanker 
2D376 OX 7-9850 


* Test flight 16 November successful in 
launch from transporter-erector-launcher. This 
was longest and highest to date. 

POLARIS FBM Navy 

Type: US-SS prime: Lockheed 
guide: GE power: Aerojet 
range: 1400 and 1750 mi. 

* Flight Nov. 10 was first with new Hercules 
second stage rocket motor, designed to ex- 
tend range “several hundred miles.” Latest 
contract; $8 million to Vitro for continued 
testing of sub stationed POLARIS missiles. 


QUAIL GAM-72 AF 

Type: AS-ECM prime: McDonnell 

guide: Radio command/Summers 

power: GE (J85) range: 200 mi. 
Air-launched diversionary missile of extreme 

sophistication and complexity is valuable aid 

in protection of SAC bombers. 

RAVEN XASM-9 Navy 


Type: AS 
No contracts announced. 
range: 500 mi. 


Proposed air-to-surface missile now under 
study. Project appears to be lagging. 
REDEYE Army/USMC 
Type: SA prime: Convair 
guide: Convair 
power: Atlantic Research 
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Lightweight (18 Ib.) infra-red guided ba. 
zooka-type missile. Army has high hopes for 
this relatively inexpensive and effective, 
easily-carried guided missile that can be fired 
from a soldier’s shoulder, giving him bette 
anti-aircraft capability than ever before. 
REDSTONE SSM-A-14 Army 
Type: SS power: Rocketdyne 
prime: Chrysler speed: Mach 5 
guide: Sperry Rand range: 250 mi. 


Project Officer 
Maj. F. W. Yanker 
2D376 OX 7-9850 
FY ‘61 funding $20 million. Decrease jin 
funding FY ‘62. 


SERGEANT SSM-A-27 Army 


Type: SS 
prime: Sperry power: Thiokol 
guide: Sperry range: 85 mi. 


FY ‘61 funding $75 million; substantial in. 
crease FY ‘62. 
SHILLELAGH Army 
Type: SS 
guide: Aeronutronics 
power: Picatinny Arsenal 
range: 8 mi. 

Gyro for complex guidance system now 
being dvipd by Telecomputing. Ideal for 
close-in support of troops. 

SIDEWINDER AAM-N-7 Navy GAR-8 AF 
Type: AA 

prime: Philco guide: Philco/GE 
power: Hercules Powder 

range: 7 mi. 

Extremely popular infra-red homing missile 
is simple and rugged. SIDEWINDER-IC is 
advanced model with higher speed and 
greater range. Advanced model has _ inter 
changeable warhead—one with infrared guid. 
ance (IRA), the other with radar guidance 
(SARAH). All weather type SIDEWINDER, to 
be used on PHANTOM-2 fighter, now in 
R&D. Even more advanced model ‘Super Side 
winder” under dvipmt, with slight funding 
FY ‘62. 

SKYBOLT GAM-87A AF 

Type: AS 

prime: Douglas power: Aerojet 
guide: Nortronics nosecone: GE 
range: 1000 mi., a/c launch 


prime: Aeronutronics 


* Program Evaluation Procedure (PEP) now 
being utilized to speed SKYBOLT program. 
This system employs computer, programmed 
with dvipmt schedule, to forecast bottlenecks 
and thus be able to avoid them. 


SLAM AF 
Type: SS 

Supersonic Low Altitude Missile, big Brother 
of CLAM. Study contracts out to four com 
panies, including Chance Vought. 


SLIM JOHN XM50 Army 

Type: SS prime: Douglas 
guide: stabilizing fins 

power: Hercules Powder/Thiokol 
range: apx. 20 mi. 

Advanced model of HONEST JOHN minus 
heavy nose. XM-50 trims 2 ton from HOW 
EST JOHN M-31 model. 3 ft shorter. Explosive 
force is increased, as is range. 

PROJECT SMALL AF 
Type: ICBM 
See MUSCLEMAN. 
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* New information this month 


SPARROW Ill AAM-N-6, 6A, 6B Navy 
Type: AA guide: Raytheon 
prime: Raytheon range: 5-8 mi. 

power: Thiokol/Aerojet 


Longer-range SPARROW 6-B, now in 
dvipmt, will have advanced power-plant. 
Competition hot between Aerojet (solid & 
pre-pack liquid) and Rocketdyne (solid). 


$510 Army 
Type: ss 
weight: 33 Ibs. range: 0.9 mi. 


prime: Nord of France 
Project Officer 
Mr. Larry Flynn 
2D376 OX 7-9064 
Wire guided anti-tank weapon. Operational 
with U. S. and NATO forces. Used by the 
French in Algerian battles with success. 


$S-11 Army 

Type: SS 

prime: Nord of France 

weight: 62 Ibs. range: 2 mi. 


Project Officer 
Mr. Larry Flynn 
2D376 OX 7-9064 


Decision on SS-11 purchase by Army ex- 
pected by March 1961. 


SUBROC Navy 

Type: SU-UU prime: Goodyear 
guide: Librascope, Kearfott 

power: Thiokol range: 25-50 mi. 


FY ‘61 funding apx $5 million. This com- 
plex weapons system is launched through a 
torpedo tube of a submarine or surface ves- 
sel. Rising, it flies from 25 to 50 miles 
through the air, then re-enters the water 
and homes on its submerged target. Key to 
perfection of the system is reliability and 
range of built-in sonar equipment. Work is 
now continuing along that line. 


TALOS SAM-N-6 Navy 


Type: SA guide: Bendix/AVCO 
prime: Bendix power: McDonnell 
range: 75-+ mi. speed: Mach 2.5 


Apx $20 million funding FY ‘61. Unique 
in its integral ramjet body, TALOS is now 
operational aboard the guided missile cruiser 
GALVESTON. 


TARTAR Navy 

Type: SA prime: Convair 
guide: Sperry 

power: Aerojet/Rocketdyne 

speed: Mach 2.0 range: 10+ mi. 


* Production increased on TARTAR missile. 
Will be primary armament of guided missile 
destroyers; secondary armament of guided 
missile cruisers. Improved TARTAR now in 
dvipmt stage. Will have improved parts and 


higher energy solid propellant fuel. FY ‘61 
funding estimated $50 million. 

TERRIER SAM-N-7 Navy 

Type: SA prime: Convair 

guide: Sperry 

power: Allegheny/Rocketdyne 

speed: Mach 2.5 range: Apx. 12 mi. 


Beam riding missile for use on larger 
surface ships. Operational with the fleet. Ad- 
vanced TERRIER missiles now in_ increased 
production. 


THOR SM-75 AF-NASA 


Type: IRBM prime: Douglas 


guide: AC Spark Plug 

nosecone: GE 

power: North American range: 1500 mi. 
Proposal of improved version THORAD may 

extend life-line of THOR project past ‘62. 

The THORAD concept includes launch boost- 

ers on side of missile, dropping off after 

burnout. 


TITAN SM-68B SM-68 AF 
Type: ICBM prime: Martin 
guide: Bell/Am. Bosch/Sperry Rand 


power: Aerojet nosecone: AVCO 
range: 5500 mi./9775 mi. (Titan 2) 


*® TITAN blowup in launch silo being studied 


for cause. The 110 ton ICBM exploded dur- 
ing underground fueling operation. 

TYPHON Navy 

Type: SA-SS range: 20 and 100 mi. 


Now in flight-test stage of dvipmt, this 
antimissile system is highly classified. Ex- 
pected operational 1963. 


WAGTAIL AF 
Type: AS prime: Minn.-Honey 
guide: Minn.-Honeywell 


power: not releasable 

This remarkable rocket will be able to 
follow contours of terrain and change speed 
in flight. WAGTAIL has been successfully sled- 
tested. Sched operational 1962. 

WEAPON ALPHA Navy 
Type: SU No contracts released 
BuOrd “in-house” 

Operational with the fleet, WEAPON ALPHA 
is rocket-powered depth charge now installed 
on destroyer escorts and class 931 frigates. 
The device will be replaced by semi long- 
range rocket-launched homing torpedoes, and 
is therefore already approaching obsolescence. 
WHITE LANCE GAM-83A GAM-83B AF 
Type: AS prime: Martin 
guide: radio command/Republic 
power: Thiokol 

Larger model of Navy BULLPUP for AF use. 
Advanced version GAM-83B can carry nuclear 
punch. AF now dvipng launcher to integrate 
BULLPUP into F-105 Thunderchief inventory of 
weapons. FY ‘60 funding $612 million. 
WILLOW Army 


Type: SS prime: Chrysler 
All information still highly classified. 

ZUNI Navy 

Type: AS-AA 


range: 5mi. 

Advanced ZUNI in dvipmt sched to be op- 
erational 1963. Operational with carrier based 
a/c, present ZUNI is a folding fin all-weather 
unguided rocket carried in multiple units. 
The Douglas AD a/c carry 48 ZUNIs below 
their wings on combat missions. The weapon 
is effective against pill-boxes, tanks, gun em- 
placements and small ships. 


SPACE PROJECTS 
PROJECT ADVENT Army 


Type: Advanced Communications Satellite 
prime: Bendix (Communications) 
Obj: Designed to be a global real-time 


repeater. 
Project Officer 
General William M. Thames, Jr., Director 
Project Advent Management Agency (PAMA) 
Fort Monmouth, N. J. 
ADVENT has $174 million for R&D. Basical- 
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ly same as PROJECT DECREE except for ac- 
celerated pace. Polar-orbiting satellites, such 
as PROJECT STEER and PROJECT TACKLE, may 
grow as off-shoots of PROJECT ADVENT. 


AEROS NASA 
Type: Meteorological Satellite 
Obj: Designed to take pix of cloud for- 
mations and frontal systems. 
Successor to NIMBUS, will be a 24 hour 
stationary weather satellite. 


AGENA AF/NASA 

Type: Liquid-fueled Upper Stage 

prime: Lockheed 

Obj: AGENA is useable as a second 
stage to ATLAS and THOR missiles. 
It incorporates a Bell rocket engine 
similar to that used previously in the 
HUSTLER vehicle. The AGENA upper 
stage is used in DISCOVERER, MI- 
DAS, SAMOS, RANGER, NIMBUS and 
MARINER projects. 


AGENA B AF/NASA 
Type: Liquid Fuel Upper Stage 
prime: Lockheed 


Obj: Deep Space Missions 

* ATLAS-AGENA B moon shot sched for mid 
‘61. It will TV moon and land instrument 
capsule to tell NASA about the makeup of 
the moon. NASA will buy 16 Agena-B launch 
vehicles for $50 million. Latest satellite se- 
lected for ATLAS-AGENA G launch in “OAO”, 
or Orbiting Astronomical Observatory. Pack- 
age will weigh 11/2 tons—launch late ‘63 with 
telescopes. Apx $23 million awarded to Grum- 
man, prime contractor on the job. 

APOLLO NASA 


Type: Manned Spacecraft 
prime: No contracts announced | 
Obj: Earth- or lunar-orbiting space lab for 


three men 
Program Managers 

Martin—Carlos de Moraes 

Convair—Melville R. Barlow 
*3 awards of $250,000 each have been 
made to Martin, Convair and GE. Re-entry 
study to Avco from Convair. The feasibility 
studies are due April ‘61. Mission flights of 
APOLLO are sched in 1960-1970 period. 
ATLAS-ABLE NASA 


Type: Large Booster 
prime: Convair/Space Tech Labs 
guide: GE/Burroughs/Am. Bosch 


power: Rocketdyne/Aerojet 
Obj: Designed to orbit 200-Ib. satellite 
around moon. 


BLUE SCOUT (609A) AF 


Type: Hyper-Environmental Test System 
prime: Aeronutronic 
guide: Minn.-Honeywell 


power: Aerojet/Allegany/Thiokol 

Obj: Testing equipment and _ techniques; 
collecting scientific data at space 
equivalent altitudes in support of 
ARDC mission of advancing the state- 
of-the-art components, subsystems, 
and specialized methods related to 
future ballistic missile and military 
space systems. 

4 stage model called SCOUT; 3 stage 
version called BLUE SCOUT |. With 4th 
stage guidance named BLUE SCOUT 2. BLUE 
SCOUT Jr is still another version, without 


guidance. First test flight of Jr. was firing 
success, but telemetry failure dampened 
spirits. 
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CALEB Navy 
Type: Astronautics Vehicle 
] prime: In House 


Instrumented test firings being carried out 
from F4D and F4H fighter a/c. Planned to 
launch small payloads into orbit. CALEB is 
| planned as “a vehicle of potential operational 

use to the Fleet for recon, meteorological 
| and other military missions.” 


CENTAUR NASA 


Type: Soft-Land Moon Vehicle 
prime: Convair 
guide: Minn.-Honeywell 


power: P&W/JPL 
i Ist stage: Hi-energy Atlas 
i 2nd stage: 2 P&W liquid hydrogen engines 
3rd stage: JPL 6000 Ib. thrust liquid engine 
Obj: Designed to land 730-lb. payload on 
moon in soft landing, for heavy earth 
satellites and probes to Mars and 
Venus. 
* Test flights sched for third quarter ‘61 with 
ATLAS. This combo could put 8500 Ib. space- 
craft in 300 mi orbit. 
COURIER Army 


Type: | Communications Satellite 

prime: Philco 

Obj: Designed to be delayed repeater 
satellite. 


COURIER has $23 million funding. Com- 
munications satellite in orbit after 4 Oct 
launch. 

PROJECT DISCOVERER AF 

Type: Stabilized Satellites 

Obj: Systems evaluation to include launch- 
ing technique, propulsion, communi- 
cations, orbital performance, advanc- 
ed engineering tests and recovery 
techniques. 


%* DISCOVERER 17 launch of 12 November 
was successful. Mid-air snatch recovery 14 
November by C-119 a/c successful. DISCOV- 
ERER 18 launch of 7 December successful. 
Satellite contained, among other things, 
human tissues for effect study. Mid-air re- 
covery will be attempted. DISCOVERER 13 
burned on atmospheric re-entry 14 November. 


DYNA-SOAR | AF/NASA 
Type: Boost-Glide Orbiting Vehicle 
prime: Boeing (for Glider) 

Martin (for Booster) 
Obj: Manned glider for orbit and re-entry 

System Project Officer (AF) 

Col. W. L. Moore, Jr. 

WADD, Wright-Patterson AFB 
* FY ‘61 budget: $58 million. AF has also 
released FY ‘59 and ‘60 funds totalling $29.7 
million. Total cost expected to be over $1 
billion. Aerojet converting TITAN engines for 
task of DYNA-SOAR boost in initial flights. 
DYNA-SOAR has 3 stages: Ist is TITAN Ist 
stage with added fins for take-off stabiliza- 
tion.. 2nd stage, elongated version of TITAN 
2nd stage. 3rd stage—one man delta-wing 
glider. 
PROJECT ECHO NASA 
Type: Inflatable Satellites 
Obj: Global communications experiment. 

Continued use of ECHO 1 satellite for radio 

communications. ECHO 2 launch to follow. 


JUNO Il NASA 
Type: Large Booster prime: Chrysler 
guide: Ford Instrument 
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* New information this month 


power: Rocketdyne/JPL 
Obj: Attempts to put small payloads in 
space. 
Project to be completed, 1960. 


PROJECT LORRAINE ARPA 

Type: Basic research in energy conversion 

obj: Designed to stimulate the flow of 
fundamental knowledge of the con- 
version of energy into useful power 
sources and to support selected re- 
search in this field. 


Through this project ARPA will extend 
early research, such as power for satellite 
programs, and review all ideas that have a 
potential in the conversion of chemical, nu- 
clear and solar energy into power. 
MARINER WNASA 
Type: Space Vehicle 
Obj: Planetary missions 

Post MERCURY project, designed for planet- 
ary voyages. May weigh close to 50,000 Ibs. 
MERCURY NASA 


Type: Manned Satellite 
prime: McDonnell 
Obj: Will attempt to put man in brief 


orbit, then parachute him in capsule 
safely to earth. 
power: ATLAS (Rocketdyne) 
% MERCURY-REDSTONE try 21 November 
flopped, with premature launch tower jettison. 
Faulty circuit traced as trouble. 


MIDAS WS 117L AF 

Type: Early Warning Satellite 

prime: Lockheed 

Obj: Infrared sensing of enemy ICBM 
launchings. 


*% AF has $41 million for MIDAS in FY ‘61. 
MIDAS would double our warning time of 
enemy ICBM launch, detecting heat from 
exhaust of missile as it is launched. ATLAS- 
AGENA vehicle will be used. Infra-red eye 
designed to detect heat radiating from mis- 
sile engine exhaust is heart of system; sup- 
plied by Aerojet’s Avionics Div. 


NERV NASA 


Type: Nuclear Emulsion Recovery Vehicle 
prime: GE 
Obj: Measurements of Van Allen Radiation 


belts 
* More shots of NERV expected momentarily. 
NIMBUS NASA 
Type: Meteorological Satellite 
Obj: Designed to take TV pix of cloud 
formations: and frontal systems. Will 
be in polar orbit, earth oriented. 
Total of 10 satellites will be launched 
through 1965—one every 6 months. THOR 
AGENA-B vehicles will be used. Improved 
components will be used as available. Invita- 
tions to bid will be issued soon. 


NOVA NASA 

Type: Large Booster 

prime: Rocketdyne power: Rocketdyne 
Obj: Will build 6-12 million Ib. thrust 


booster for Outer Space 
Rocketdyne’s 1.5 million lb. thrust engine 
is heart of this system. NOVA will be cluster 
of 4-6 such engines. Engine in early dvipmnt 
now, sched for operation after 1965. 
ORION AF 


Type: Rocket propelled by nuclear pulses 
prime: General Atomic 
Obj: Nuclear powered Outer Space Vehicle 


MISSILE, SPACE AND DETECTION PROJECTS 
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In basic testing stage. Apx $2¥2 million 
spent to date. 
PONTUS ARPA 
Type: Material Research 
prime: no contracts announced 
Obj: Experimentation and dvipmnt of bei. 
ter structural and power conversion 
materials for military requirements 
in surface, air and missile programs, 
Contracts awarded to Cornell, Penn, North. 
western Universities. Total funding through 
1963; $13.9 million, to establish, equip and 
operate labs. Additional labs may be set 
up at other universities at a later date. 


PRINCIPIA ARPA 


Type: Solid Propellants 

Obj: Dviping new solid propellants with 
10-20 percent higher specific im. 
pulses. 


Project studies to be carried out by uni- 
versities. Expect info on completed contract 
negotiations soon. 

PROJECT 609A AF 
See BLUE SCOUT. 
PROSPECTOR NASA 
Type: Lunar Probe 
Obj: Soft landing of instruments on moon 

JPL will select prime in spring of ‘61. 

PROJECT RANGER NASA 


Type: Lunar Probe power: NA/Hercules 
prime: JPL payload: Aeronutronic 
Obj: Hard landing of instruments on moon 


Preliminary design studies completed at 
Aeronutronic for retrorocket. Allegany has 
award to build rocket. Estimated cost of 
RANGER is $50 million for the 5 shot series, 
REBOUND NASA 
Type: | Communications Satellite Network 
Obj: Establish series of passive satellites 

for global communications. 

These multiple passive satellites will be 
much like ECHO, succeeding that project. 
PROJECT ROVER AEC/NASA 
Type: Nuclear rocket 
Obj: Prove feasibility of nuclear rocket 

Project Direction 
Nuclear Propulsion Office (NPO) 
Mr. Harold Finger, Dir. 
AEC, Germantown: Rm. E455 
Tel: HAzeltown 7-7800, X3027 

Nuclear Propulsion Office (NPO); recently 
formed, is now responsible for ROVER pro 
gram guidance. A joint office formed by AEC 
and NASA personnel. Will see nuclear power 
plant by ‘63, rocket by ‘66. 

SAMOS WS 117L AF 


Type: Reconnaissance Satellite 
prime: Lockheed Obj: TV Satellite 


Special SAMOS office has been est in Per 
tagon as project overseer. Total FY ‘61 fund 
ing: $283.7 million. Next SAMOS attempt 
expected momentarily after 11 Oct failure. 


SATURN NASA 
Type: Large Booster prime: Convair 
power: Pratt & Whitney/Rocketdyne 
Obj: Clustered 1.5 million |b. thrust 
booster for Outer Space Vehicles. 
* Test schedule: 1961—1 launch S-1 stage + 
dummies; 1962—2 launches S-1 + dummies, ! 
launch S-1 + $4 + dummy; 19632 
launches S-1 + S-4 + dummy, 3 launches 
S1 + S4 + $5; 1964—1 launch prototype 
of production model SATURN. 
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* New information this month 


SCOUT NASA 

Type:  Four-stage Satellite Launch Vehicle 

prime: Chance Vought 

guide: Minn.-Honeywell 

power: Aerojet/Allegany/Thiokol 

Obj: Designed to place 200-300 Ib. satel- 
lites in orbit. 

First stage: Modified POLARIS 

Second stage: Modified SERGEANT 

Third stage: Antares 

Fourth stage: standard VANGUARD 3rd 

stage. 

*% See BLUE SCOUT for AF version. Attempt 
to launch 12 ft balloon in orbit failed. SCOUT 
second stage failed to ignite. 
PROJECT SLOMAR AF 
Type: Transport Spacecraft 
Obj: Design a transport spacecraft capable 
of delivering food, water and other 
essentials to men in earth satellites. 
Project Supervision 
WADD, Wright-Patterson AFB 
* Study contract to Douglas for $139,248. 
SUNRISE ARPA 

PROJECT SUNRISE will make studies of 
advanced military weapons with special con- 
centration on space delivery. 

SURVEYOR NASA 

Type: Lunar Probe 

Obj: Soft landing of instruments on moon. 
Major piece of equipment will sam- 
ple lunar crust, drilling as deep as 
6 ft. 

Expected to be going: strong by ‘63, pend- 
ing success of RANGER. Contracts have been 
let for preliminary design of spacecraft total- 
ling $500,000. JPL will award contract, select- 
ing prime in Jan or Feb ‘61. $150,000 in 
contracts have been let for design of lunar 
drill. 

TATTLE TALE AF 

Type: Communications System 

Obj: Determine the feasibility of using 
rockets to communicate over dis- 
tances of several thousand miles in 
the event that enemy action destroys 
ground networks. 

Tests underway at WADD, with a success- 
ful shot and transmission 31 Aug. 

THOR-ABLE NASA 

Type: Large Booster 

prime: Douglas/Space Tech Labs 

Obj: Designed for deep space probes of 
lighter payloads than ATLAS-ABLE. 

guide: GE 

power: Rocketdyne/Aerojet 

THOR-ABLE appeared to function OK in 
PIONEER 6 launch. Cause of failure not yet 
determined. 

THOR-DELTA NASA 

Type: Satellite Launching Vehicle 

prime: Douglas guide: ITT 

power: Aerojet/Allegany 

Obj: Designed to put small satellites (50- 
80 Ibs.) into orbit around moon. 

Successfully used as launch vehicle for 
TIROS 2 meteorological satellite. 


TROS 2B NASA 
Type: Meteorological Satellite 
prime: RCA 


Obj: Provide info on nature of weather 
Twenty-one nations, including USSR, have 
been invited to participate in TIROS 2B 
Weather study. 

PROJECT TRANSIT Navy 

Type: Navigation Satellite 

prime: APL/JHU 


Obj: Earth satellite system to provide ac- 
curate all-weather navigation for 
surface ships, a/c, and subs. 

* Attempt 30 Nov failed. THOR ABLE-STAR 

booster destroyed just after take-off. Two 

R&D TRANSIT satellites are presently in orbit: 

TRANSIT 1 launched 13 April 1960 and 

TRANSIT 2 launched 22 June 1960. Apx 6 

more TRANSIT satellites are planned. 

PROJECT TRIBE ARPA 

Obj: Outer Space Vehicles 

PROJECT TRIBE is a research, experimenta- 
tion and systems dvipmnt designed to obtain 
at the earliest practical date a continuing 
family of military space vehicles capable of 
satisfying the needs for space missions as may 
be determined by Secretary of Defense from 
time to time. Guidance, stabilization and con- 
trol components necessary to satisfactory per- 
formance of the vehicles shall be included in 
the scope of this assignment. SATURN and 

AGENA are part of Project TRIBE. 

VOYAGER NASA 

Type: Advanced Spacecraft 

Obj: Various planetary missions 

More advanced craft than the planned 

MARINER vehicle. 

X-15 AF/Navy/NASA 

Type: Rocket-Powered Manned Aircraft 

prime: North American power: Thiokol 

Obj: Designed to take man in controlable 
a/c to fringes of outer space—250,- 
000 ft. altitude, at speed of Mach 5 
(better than 3600 mph.). 

* Flight with XLR-99 engine successful. New 

engine will dvip 57,000 Ibs thrust. Goal of 

XLR-99 power plant is to push X-15 to 4000 

mph and alt of 100 mi. Flight of 6 December 

was final test with Crossfield. He stopped and 
re-started engine 3 times during flight. 


DETECTION PROJECTS 
BALLISTIC MISSILE DEFENSE BMEWS AF 


Type: Ballistic Missile Defense Radar System 
prime: RCA 
Obj: Ballistic Missile Early Warning System 


designed for 40-minute notice of ap- 
proaching enemy ICBMs. 

R&D cost of BMEWS—$700 million. Produc- 
tion and construction costs will total $180 
million. Estimated total cost upon completion 
is $1 billion. BMEWS Thule and SAC com- 
mand post at Offutt AFB operational. 
PROJECT DAMP 


Type: Downrange Anti-Missile Measure- 
ments Program 

prime: RCA 

Obj: Precise location of ICBM for anti- 


missile missile firing. 

* Latest award $2 million to RCA for R&D. 
PROJECT DEFENDER ARPA 
Obj: Ballistic Missile Defense 

Latest addition to PROJECT DEFENDER is 
PROJECT PRESS, (Pacific Range Electro-Mag- 
netic Signature Study). The program has a 
classified radar system of advanced design 
and other sensing devices. PRESS is intended 
to investigate missile discrimination and iden- 
tification. 


ESAR ARPA 

Type: Advanced Warning Radar 

prime: Bendix 

Obj: Electronically Steerable Array Radar 


is designed for ground installation to 
warn of approaching enemy missiles. 
Multitude of individual cells will give 
more flexibility than other systems of 
steerable radar. Part of PROJECT 


DEFENDER. 

GLIPAR ARPA 

Type: Study Group for Missile Defense 

Obj: Designed to work on future ICBM 
defense. Called upon by DEFENDER 
and LONGSIGHT. 


PROJECT LONGSIGHT ARPA 

Type: Study System in Missile/Space Field 

Obj: Recommendations as to _ projects 
which should be initiated to satisfy 
future military requirements. GLIPAR 
(Guide Line Identification Program for 
Anti-Missile Research) which was in- 
itiated. GLIPAR is now used by both 
LONGSIGHT and DEFENDER. LONG- 
SIGHT more advanced than DE- 
FENDER. 


PINCUSHION ARPA 

Type: Advanced Radar prime: Raytheon 

Obj: PINCUSHION is a many-frequency 
radar installation to be located on 
Kwajalein in the Marshall Islands, 
initially, as an early warning radar, 
more variable than TRADEX or ESAR. 


SAGE AF 

Type: Semiautomatic Ground Environment 
System 

prime: IBM 

Obj: Provides a push-button missile de- 


fense utilizing a search radar system 
to locate enemy aircraft and destroy 
them with BOMARC missiles. 

* $25 million sched for procurement to ex- 

tend SAGE range. Contracts to be negotiated 

this year. 

SHEPARD ARPA 

Type: Tracking System 

Obj: Tracking and data reduction 

System will detect and track satellites from 

Space Surveillance Control Center. 

PROJECT SPASUR CONAD 

Type: Space Surveillance Detection Net 

Obj: To discover, identify and predict 
orbits for non-radiating satellites. 

* This east-west satellite detection fence was 

recently transferred from ARPA to Conad 

along with SPACETRACK, the National Space 

Surveillance Control Center. 

PROJECT TEEPEE Navy 

Type: Long Range, High Frequency Radar 

Obj: Provide ICBM detection 

TRADEX Army 

Type: Advanced Radar 

prime: RCA 

Obj: TRADEX is a modification of the 
radar types designed for BMEWS. 
It has better range. 

VELA ARPA 

Obj: Research, experimentation and sys- 
tems dvipmnt related to the nuclear 
test moratorium. 
VELA Uniform: R&D on sub-surface 
nuclear explosion detection. Funding 
for FY ‘60: $8,535,000. 
VELA Sierra: R&D on ground detec- 
tion of nuclear explosions in space. 
Funding for FY ‘60: $1,050,000. 
VELA Hotel: R&D on satellite detec- 
tion of nuclear explosions in space. 
Funding for FY ‘60: $300,000. 

Seismic research station at Fort Sill, Okla., 

in the Wichita Mts, has been completed. Will 

follow mission set down by recent Confer- 

ence of Experts, in Geneva; to “Study the 

possibility of detecting violation of a possible 

agreement in the suspension of nuclear tests”. 
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BEECH AIRCRAFT CORPORATION 
Wichita 1, Kansas 

Tel.: MU 3-4681 

Contact: C. R. Jones, Employment Mer. 
Needs: 1. Flutter Engineers for vibration and 
flight flutter tests, 2. Analog Computer Engi- 
neers, 3. Structural Designers for pressurized 
fuselage structures, 4. Electronics Engineers, 
5. Missile Systems Engineers, 6. Mechanical 
Design Engineers for hydraulic systems, 7. 
Propulsion Systems Engineers, 8. Reliability 
Engineers. 


BENDIX CORPORATION 

Bendix Radio Division 

E. Joppa Road 

Baltimore 4, Maryland 

Tel.: VAlley 3-2200 

Contact: K. D. Claborn, Personnel Dept. 
Needs: 1. Microwave Engineer, 2. Systems En- 
gineer, 3. Logic Designers. 


CBS LABORATORIES 

High Ridge Road 

Stamford, Connecticut 

Tel.: DAvis 5-4321 

Contact: Clarence Eliason, Personnel Mer. 
Needs: 1. Proposal Writers, 2. Senior Engi- 
neers, 3. Reliability Engineers, 4. Project En- 
gineers, 5. Physics Project Engineers, 6. Acous- 
tical Project Engineers, 7. Solid State Project 
Engineers, 8. Electrical Engineers. 


CONSOLIDATED VACUUM CORPORATION 
2030 16th Street North 

Arlington 1, Virginia 

Tel.: JAckson 5-1442 

Contact: L. B. Buraks, Field Engineer 
Needs: 1. High Vacuum Equipment Sales En- 
gineer—to relocate. 


DECCA NAVIGATOR SYSTEM, INC. 

1028 Connecticut Avenue, N. W. 

Washington 6, D. C. 

Tel.: District 7-5986 

Contact: T. D. Johnson, Vice President 
Needs: 1. Engineer-Purchasing Agent for elec- 
tronic components. 


EITEL-MC CULLOUGH, INC. 

301 Industrial Way 

San Carlos, California 

Tel.: LYtell 1-1451 

Contact: C. K. Giesler, Personnel Dept. 

Needs: 1. Microwave Tube Sales Engineer, 2. 
Negative Grid Tube Sales Engineer, 3. Kly- 
stron Sales and Applications Engineer, 4. 
Tube Sales Engineer (Chicago), 5. Tube Sales 
Engineer (New York), 6. Sr. Project Engi- 
neer—microwave tubes. 


ELECTRO-OPTICAL INSTRUMENTS, INC. 
2612 E. Foothill Boulevard 

Pasadena, California 

Tel.: MUrray 1-3069 

Contact: Russ Marshall, President 

Needs: 1. Kerr Cell Camera Sales Eng. 
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EMERSON RESEARCH LABORATORIES, 
INC. 

1140 East-West Highway 

Silver Spring, Maryland 

Tel.: JUniper 8-7273 

Contact: Paul Hendrickson, Industrial Rela- 
tions Officer, Ext. 222 

Needs: 1. Senior Engineer with 2 yrs. experi- 
ence in solid state physics in microwave work. 
2. Senior Engineer with min. 5 yrs. experi- 
ence in receiver work, radar or ECM. 3. Sec- 
tion Chief, Production Engineering, with 10 
yrs. expr. in production techniques. 4. Prin- 
cipal Engineer with knowledge of electronic 
systems circuitry and with 5-10 yrs. expr. in 
2 or more of following: magnetic recorder or 
computer circuitry, electronic feedback con- 
trol sys, audio circuitry, analog instrumenta- 
tion, data processing. 5. Engineering Aide 
(EE) with 3 yrs. expr. in microwave test. 6. 
Associate Engineer (EE) with 3-5 yrs. expr. 
in video circuitry, genrl. digital tech., tran- 
sistors. 7. Assoc. Engineer (EE) with 3-5 
yrs. expr. in high voltage modulator work, 
transmitter work, genrl. radar. 


GOODYEAR AIRCRAFT CORPORATION 
Litehfield Park, Arizona 

Tel.: WEstport 5-9331 

Contact: B. A. Watts, Personnel, Ext. 523. 
Needs: 1. Theoretical Physicist for applied re- 
search, 2. Experimental Physicist for applied 
research, 3. Sr. Engineer (EE, Physics), 4. 
Electronic Circuit Designer in radar, 5. Test 
Equipment Designer for systems and circuitry, 
6. Microwave Engineer for antennas, 7. Servo 
Engineer for inertial equip., 8. Electronic 
Packaging Designer, 9. Reliability Analyst. 


HAMILTON STANDARD DIVISION 

United Aircraft Corporation 

Bradley Field Road 

Windsor Locks, Connecticut 

Tel.: NAtional 3-1621 

Contact: Personnel Department 

Needs: 1. Data Processing Supervisor, 2. 
Guidance & Control Supervisor, 3. Electronic 
Guidance Supervisor, 4. Inertial Guidance Su- 
pervisor, 5. Control Systems Supervisor, 6. 
Economics Specialist. 


MATERIALS TESTING COMPANY, INC. 
4932 St. Elmo Avenue 

Bethesda 14, Maryland 

Tel.: OLiver 6-7286 

Contact: Ralph Mock, V. P. 

Needs: 1. Rubber Chemist, 2. Supervisor of 
Rubber Products Plant. 


NATIONAL CASH REGISTER COMPANY 
Government Sales Division 

1217 K Street, N.W. 

Washington 5, D. C. 

Tel.: STerling 3-3335 

Contact: Dave Grossman, Pers., Ext. 152 
Needs: 1. Programmer—basic knowledge of 
punch card equipment through IBM 650. 


RAYTHEON COMPANY 

Santa Barbara Operation 

P.O. Box 636 

Santa Barbara, California 

Tel.: WOodland 7-5511 

Contact: Dave Grossman, Pers., Ext. 152 
Needs: 1. ECM Products Sales Mgr., 2. Infra. 
red Research Engineers w/MS in Physics, 
Math or EE and 5 yrs. expr., 3. Mgr. Product © 
Design w/MSME and 5-10 yrs. expr. in elen 
tronics industry, 4. Product Design Engineer 
w/BSME—min. 2 yrs. expr. in electronic 
packaging. 


REPUBLIC AVIATION CORPORATION 
Farmingdale, Long Island, New York 

Tel.: CHapel 9-1100 

Contact: George Hickman, Eng., Ext. 489 
Needs: 1. Electronic Systems Engineers, 2 
Scientific Computing Programmers. 


THIOKOL CHEMICAL CORPORATION 
Elkton Division, P.O. Box 241 

Elkton, Maryland 

Tel.: EXport 8-3000 

Contact: W. L. Jones, Ext. 361 

Needs: 1. Physical Chemists—Interest and/or 
expr. in colloid chem. and surface chem. phe 
nomena. Work will involve creative applice 
tion of phys. chem. theory to studies of em 
eapsulation and coating of highly reacting 
solid inorganic and metallo-organic com 
pounds, 2. Physicists w/strong math b 
Interest in flame theory and combustion, § 
Plastics Engineer w/5 yrs. expr. in laminate, © 
4. Organic or Physical Organic Chemist 
interest in polymers, 5. Inorganic Chemists 
familiar w/thermodynamic calculations invole 
ing rate processes in solid state reactions, ib 
Rheology Chemists w/knowledge and bac! L 
in rheological and physical properties of poly 
mers, elastomers, and viscous liquid disper 
sions, 7. Ballistics Engineers w/background it 
ignition and combustion phenomena in area of 
fuel tech, 8. Electrical Engineers or Physic 
w/expr. in digital sys. instrumentation, §) 
Mechanical or Aeronautical Engineers w/exph 
in design of pressure vessels, 10. Specifi 2 
Engineers—mechanical or aero—w/expr. @) 
fabrication and inspection tech. and 
specs., 11. IBM Programmer w/exper. in 

ing problems involving numerical analysis, 
ferential equations and other advanced math 
problems. Note: All applicants must have 
least a B.S. degree. 





VARO MANUFACTURING CO., INC. 
2201 Walnut Street 

Garland, Texas 

Tel.: BRoadway 6-6141 

Contact: J. Ray Gilmer, Mgr. Customer 
tions, Ext. 221. 

Needs: 1. Liaison Engineer. 


DATA—1831 Jefferson Place, N. W., Wash. 6, D.¢ 
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LAND 
SEA — AIR 


Always stressing ruggedness, reliability, 
and responsiveness, ADMIRAL equipment 
has met the challenge of its operating 
environment in the air, on land, and on 
the sea. Look first to ADMIRAL for com- 
plete IFF systems and for components 
and subsystems. 


RUGGED RELIABLE RESPONSIVE 
COMPLETE SYSTEMS COMPONENTS 


Transponders Decoders 
interrogators Delay Lines 
Test Sets Coders Antennas 
Displays 
Write for descriptive literature on IFF 
Test Equipment ye 






















MILITARY 


ELECTRONICS in ELECTRONIC IMAGING SYSTEMS 


High resolution real time television systems for 
surveillance, guidance, reconnaissance and other special 


missions are a few of the important areas of work under way. 


Other in-being systems can operate at very+ 


low (starlight) or high ambient light levels. Systems 
are transistorized and ruggedized to meet the demands 
of Mil Spec environment. 


Du Mont Military Electronics can 

design and produce complete electronic imaging systems 
(including sensor, optics, data link, display and recording 
devices) utilizing vidicons, image orthicons or 

disectors — to meet your special requirements. 


Take advantage of the years of experience offered by the 
pioneer company in the television field — by forwarding 
your requirements to Du Mont Military Electronics 

at the address below. 


DATA ACQUISITION, TRANSMISSION & DISPLAY 


Typical example of special modular 
construction of transistorized system — 
for rugged missile application. 
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Pe Se AND INSTRUMENT 


DEPARTMENT OF 


DEFENSE PRODUCTS. DIVISION 
Engineers interested in employment 750 BLOOMFIELD AVE. + CLIFTON, NEW JERSEY 


opportunities at Du Mont—contact 
Industrial Relation Department 


TELEPHONE:-PRESCOTT 3-2000 




















